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purrxzse 
n l s  document is intended to be a central, unclassified, reference for the history of Bulldlng 771 
 IS is important for both near term transition and long term decontamination and 
decommissioning planning This building, like several others in the nuclear weapons production 
complex, has had a hlstory charactenzed by several unique factors 

The building has been continuously supporting complex operations involving very 
large amounts of tomc and radioactive matenals 

Access has been restricted and knowledge of processes has been classified Thls has 
restncted the flow of information regardmg important events beanng on cleanup 
activities There are many ''unknown conditions " 

Safety standards have changed over tlme making previously acceptable operations now 
unacceptable 

Pnonties have changed. In the years of maximum output, production was the number 
one pnonty Actions were taken that may have been at a higher n s k  to safety than 
acceptable by today's standards. Many process modifications didn't include removal 
and/or cleanup of ongmal equipment 

\ 

Only a few people are available who h o w  the hstory, are aware of what was 
happening on a day-today bass,  and understand why decrsions were made 111 Building 
771. 

In the current environment, the main emphasls is focused on envlronmental restorat:on and waste 
management activlhes Thrs document provldes information and gves all involved a sense of the 
depth and complexity of the clean up lssues needing to tx addressed 

As Building 771 (B771) undergoes a transfer ftom production (DOE DP) to decontamination and 
decommlssionmg (DOE EM), information on the facility conditions m w  be gathered to provide 
for a controlled transition from one organmtion to another Many facility and process 
modlfications were made d u n g  its forty year llfetlme and documentation 1s not readily available 
Therefore, an effort was undertaken to collect ths data. 

Building 771 processed vast mounts of plutomum and other actmides Processmg occurred 111 a 
production mode w t h  a full 3-shift per day operation for nearly four decades The result 1s a well 
worn, heavily used facility with potential for widespread low level contamination in all laboratory 
areas. 

The Rocky Flats Plant (RFP) m m o n  1s currently undergoing a sigmficant change. The transition 
of the "landlord" responsibility for several of the production facilities E bemg made h m  Office of 
Defense Programs (DP) to the Office of Envlronmental Restoration and Waste Management (EM) 
Charactenzation of the I'as-found" configurations for turnover of these DP facilities 1s necessary to 
determme the appropnate p l m n g  for a smooth transition. Thls facility hlstory document 1s the 
first part of the transition Ths document contam hlstoric data on the followlng areas 

Charactemation of the facility (e 5, "as-found" configuration, radioactive matenal and 
hazardous chemical mventones) 
Contamination mappmg o f  the facility 

4/21/92 



In addition to the facility history document, charactenstic design and as-built documentation for 
these mnsitlon faciIities will need to be deveioped to suppon termmal clean-out (TCO), safe 
shutdown, and eventual dernntarninatton and decommwionmg @&D) This documentation 
should mclude 

Decontamination, dismantling, and removal strategy for contaminated components 
Temporary protective storage of facility components 
Disposition of dlsmantled components 
Dismantlmg or restoration of faciIity 
Waste management 

Areas where emphasis should be placed rn prepanng D&D planning should include 

Development of procedures for charactenzation, decontamination, dismantling, and 
segmentation of large components 
Application of radioactive and hazardous chemicals inventory data in work planning (e g , 
worker dose estimation, nuclear cnticality safety assessment, protective equipment 
requrrements, chemical decontamination process, surface decontamination, and demolition) 
Safety system reqwrements to maintam facility safety envelope 
Waste collection, treatment, packagmg, and disposition 
Assessment of envlronmental impacts 

Backeround on BuiIdinP 771 Tmmhon Planning 

The facility was placed III a curtailed mode of operation in 1989 due to changes in the nation's 
requirements for weapons production and safety concerns about the building's operations 
prompted (mamtenance of the safety envelope, but no processing taking place) In early 1992, 
DOE d m t i o n  changed the requirements for restaning this facility such that i t  IS not required to 
return to production mode. At Rocky Flats Plant, only Building 559 (analytical chemlstxy) will be 
operatmg and Building 707 (fabncation) wiIl be in a stand-by xtatus B771 is now directed to go 
mto a D&D mode. These changes prompted the need for documenting the history and present 
conditions of B771 before the process managers and operators arc dispersed to othcr functions and 
other sites 

Meetmgs and mtemews were held wth former Dow Chemical and Rockwell International 
Buildlng 771 (B771) Building Managers and operators to document their histonc perspectives and 
"corporate memory" on B771 operations, modificatlons, and mcidenc over the last forty years. 
T ~ I S  mfonnauon, much of which has never been formally documented, will be of great value LII 
supportmg the transition of thls buildrng from DP to EM, These meetings and tnterviews with the 
former B771 managers and observations i?om a walkhrougb of the building are documented for 
use by D O W Q  EM, DOERFO, and the EG&G Transition team 

By talang ths opportumty to interview former Rocky Flats managers and employees, hstorical 
data was consolidated into a central reference document Th~s document is mtended to be used not 
only for near-term transition p l m n g ,  but for long-term decontammation and decommissiomng 
plannmg as well. 
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Revlew Method0103 

A special effort was conducted to document the potential hazards that may be encountered dunng 
the safe shutdown and decommissioning process of Building 771 Tlxs effort included literature 
search, building management intentiews, and a walkdown of the facility 

The literature search included three sets of facility drawings (1952, 1962, and 1975-9). and 
numerous sketches provided through viewgraphs and the Safety Analysis Reports These have 
provided the background of what activities were conducted In thebuildmg and why the facility was 
modified 

Building management mterviews were conducted dunng February 1992 These individuals 
provided accounls of events that occurred and processes contained wi thn  the facrlity They have 
also aided in placing levels of sigmficance on the lncidents reported to DOE to determme when and 
to what extent these events impacted the facility conditions 

The field walk-down of the facility was performed by the review team (including the former 
building managers) to validate the configurabon control of the floor plans and equpment layouts 
Thls also occurred in February 1992 The buildlng walk-through was tape recorded to ensure 
accurate record of all details discussed (however, classdid discussions were not included) In 
addition, the team took notes on both past and current radiological conditions Data on 
radionuclide and'chemical forms processed are included 

The resultlng report contam a 1s t  of the most s i p f i c a n t  events and pladequipment maps with 
overlays of the potential contamination types and levels which are important to the demntamination 
and decommissioning planning efforts 

The review team consisted of the following members 

Ray Boyle 

Ken Calkins 

EG&G Rocky Flats (m building from 67-73s, operations supenntendent) 

SAIC (in buiidmg from 55-70, bldg rngr mid-60s) 

Joe Quayle EG&G Rocky Flats (u1 buildmg from 74-92, utilities rngr) 

Gary Schuetz 

Ed Vejvoda 

DOE-RFO Plutomum Recovery Facility Representative (771 and 371) 

SAIC (m building from 56-75, R&D bldg mgr 70-74) 

Jack Weaver 

Al Willlams 

EG&G Rocky Flats (in building from 61-88, bldg mgr 85-88) 

SAlC (in building from 57-74, bldg rngr 70-72) 

Melton Chew M H. Chew & Associates, Inc. (CAI) 

Samuel Chu CAI 

Rodger Dickey CAI 
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Dow Chemical was the contractor for ths Government Owned Contractor Operated (GOCO) 
facility Erom 1951 to June 30, 1975 From July 1, 1975 through December, 1989, Rockwell 
International (Aerospace Division) was the contractor EG&G - Rocky Flats, I n c  has been the 
contractor for the plant from January 1990 to the present The plant owner/regulator was the 
Atomic E n e r a  Commission from 1952 to 1974, the Energy Research and Development 
Adminstntion from 1974 to 1978, and the Department of  Energy from 1975 to the present 

Orimnal Process ScoDe - 1952 
- 

The facihty was on_pally constructed (Austin Company 1951-1953) as a totally selfcontamed 
plutonium fabncauon and repmcessmg facility The mitial facihty mcluded 

Plutomum part  fabncation mcludmg inspection, holdmg, foundry, machming, coating 
inspection, radiography and shipping 

Plummum residue rccovery operations for metal rezycie 

Orailoy decontamination (removal of plutomum) 

Chemauy and metallurgy development laboratones 

Support laboratones (chermcai standards, analytical c h e m s q ,  and metallurgxal analysis) 

hundxy faClhtles 

Mamcenance shops 

Offices,  afetena, tool cnb, stock room, showedchange rooms 

PIutomum reprocssmg mcluded east and west chemical proass (cnem) glotcoo\ lines (rootrs 
-146, la), a process control room (room 147, and a recovery process area (room 149) 
Plummum rnanufactunng was conduc*zd on the south side of the facihty and pluion~un recovery 
on north side of  the facihty. Plumnrum mtme solutlons were assayed, adjusted for ac:oit), a d  
than procssed by peroxlde precipitation, mlcmation, hydrofluonnation, and reduction. Room 149 
accommodmxi resicme rtcovcry sung dissolution and Tnbutyl Phosphate (TBP) soivent exuaction 
PrOceSSeS. 

The plutomum metal produa was transferred from the east and west "chtm" Imes via conveyer :o 
the plutomum fabrication area (rooms 181/152). Rooms 181,152, and 153 were the plutoniurn 
manuhctumg areas mcludlng &tmg and foundry work b m  1952 through 1958 Rooms 187 
and 188 were used as matenal storage vaults (for plutonium pits). The Ana14vucal Laboratones 
were in rooms between column lrnes Y8 and G M  The Development Laboratones were in rooms 
between column lines Y6 and C/G (room 180). 

The second floor of the hcihty contamed the utlhtles and associated mechamal equipment 
mcludmg process vacuum equipment, chemical makeup, steam boilers, emergency generator and 
switchgear, ventilation fans, and plenums. 

The on-onal design utilized recovery ptocesses adopted h m  Los Alamos National Laboratones 
and the Hanford Site. PIutomum processing began KI May 1953 using plutomum nivate solutrons 
received born the Hanford facihty. Several years later, plutomum mtrate solutions were also 
received f b m  the Oak Ridge Natlonal Laboratory The original design capacity of the B771 
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facility was 25 lulograms of plutonium p e r  month, operating one shiir five cays  a weck There 
was httle recycle recovery at tfus pomt m time (because there were no weapons bemg taken out of 
the stockpile) Therefore, the recycle stream consisted only of the facihties'own scrap 
reprocess1 ng 

1957 fFire Aftermath) 

Lncreasmg complexity of the plutomum part fabrication equipment processes necessitated the 
construction of a dedicated plutomum fabncation bcihty, Buildmg 776 In addition, more old 
weapons had started to return horn the stockpile as they were retlred Plummum recycle became a 
much more prominent part of the facility's process scope dunng thn penod The kibncatlon 
functions m rooms 181/182 were dlscontinued m 1957 Buildmg 776 replad  the manufacturing 
operations including plutonium machmmg and parts assembly that were previously camed out in 
the south-side rooms When t h s  occurred, the gloveboxes were first kept on standby, then 
eventually removed from B771 and discarded to make room for metallurgcal R&D Latxmmries 
Thls space was then convened to a research and development metals laboratory (metallurgy and 
special alloyng) Several other transuraruc elements were handled rn the Chemsuy R&D 
Laboratory areas (room 180) and Special Recovery areas (room 146) T h  laboratory area has 
operated to date Also III 1957, americium removal was convened kom the TBP solvent extraction 
process to a nitnc acid solution ion exchange pr-. Due to thls change , most of the o n p a l  
equipment 111 room 149 was replaced in 1957-1959 

Plutomum ninate solution shipments were dlscontinued III 1959 Solution oansfers Nere changd 
to me:al transfers to allevlate the shppedreceiver differences associated wth solution chemrstry 
Since that tune, the feed source to the facihty has been metal kom off-site and mternally generared 
plutonium, either scrap metal or skull oxide from foundry operations 

A1 pioing 111 the facility was onnnally color coded based on its semice Although ths will aid m 
Identimino process lines. rnmv of the piping mns were mcdified so that these a l o r  d e s  cannot 
k tw ied lc r  ~ D S O I U ~ C  id~nrificstion of internal contammation Later, piping was lami iaenuiied 
n t h ~ :  thm mior C O ~ L ~  C f a i p ~ t a  paint was used to identify mntaminated ares 

Tnere were onlv Iimitca insallation 01 pencil or annular tanlo at b s  pomt in ume. Tanks rn the 
buiiaing were c:ihL: ptncil mllhs 01 iavorablr: geomevq or geometncally noncntically saie filled 
with Raschig nngs (Ongnal tankage consisted of pencil tanks or non-cntrcally safe tanks that 
were aamlnsuativeiy controlled.) A few tanla tn the buldmg were gwmemcally noncnucilly 
safe and were not filled with Raschg rings AI1 process p'pmg was typically routed m the 
overhead wth h m i t d  piping embedded in the floor. Solution movcments external to the 
doveboxes were acruated by vacuum transfer Pumps were used for in-glovebox procsses and in 
&me tank recirculation systems There were some manually-pumped transfers mside gloveboxes 
A piping embed UI room 1.1s existed since the mid-1950s. 

Room 184 was a radiography vault 

Rooms 134 and 161 were phoro_graphic dark rooms and their d r a m  have potential chemal  and 
radioactive contammation. 

Room 146 has large conurnmated areas due to a piuton~lum nitrate precipitate explosion which blew 
out the glovebox windows on June 14, 1957 

A large plutonium metal chip fire omrred 111 room 180 m September of 1957 whch senously 
contaminated all of the 180 rooms (metals laboratory and most of the building) The floor siab 
under the wall beween room 180 (column hne G) IS extremely contaminated wtrh Pu from the 
room 180 fires (and in a subsequent incident rn room 164 in 1985) One dram h e  from room 180 

4 

P a s  5 4/21/92 



went duectly to the outfit11 (Walnut Creek) and caused potential mntamination of the creek dunng 
the fire Decontamination of the buldlng except mom 180 took approxlmately 3 months Room 
180 was sealed for approximately 4 years before it was decontarmnated Extensive renovations to 
the area were made in the late 1960’s after the decontammatioa effons were completed The Zone I 
e1ha-t filters were modified to provided improved filter seals and repar heat stress damage after 
tile fire mis was onc of three modifications to the building exhaust system ) 

Room 149 was the ongnal  plutonium recovery area, and therefore, had no floor d r a m  Other 
a r e s  of the building were fitted with floor drains. M e r  the 1969 fire in B776, all buildmg floor 
drains on the first floor were s a l e d  Some were contaminated by the 1957 fire and capped m that 
condition ?he floor arains in room 114 were capped pnor to the area being used for prccesslng 
The floor embeds in room 149 are the only other contaminated piping known to be in the floor 
slab 

Pipmg and tankage UI room 143 was mtalled (mformally called the “Snake Pit”) In a tank vault 
area on the e s t  side of the room From the start, it was plagued with continual contamination 
incidents d u e  to t awpipe  leakage. Th~s pipmg was removed rn the ‘66-68 upgrades and the pirs 
filled wth  cement A continuous precipitation b e  war installed and amon exchange replaced the 
solvent extraction process The mom has been subject to heavy mntaminauon several tuna 
Several of these mcidents have contaminated the mom from floor to ceillng and wall to wall. Many 
mntamination mcidents involved mmc acid solution spills that etched the floor or walls and could 
not be effecuvely decontaminated. Floors and walk were panted over after the removable S ~ C  

contammation was removed and only b e d  contammation remamed. 

Contamination in these areas where spills or leakage occurred have been cleaned and pamted over, 
m some c s e s  thls may be six or seven layers deep The entire buildlng staff would be lnvolvui m 
clean ups when major contammations occurred. 

Equipminr in most 8771 a r e s  has had large quantities of plutomum processed (100 to 500 kg of 
p l u t o n i m  sz: month) Cmtamination frequently o c c d  m all tankage, p r w  pipm_e. and bag- 
~n,<bdg-~ut  xu, AI cnticality dnins were subject to overflow occasionally due to glovemx 
vmtlidiioc p r c , w r c  Lurze, which forced hquid uut of the dram cups These surges were usually 
mused Sv proccss UDS&, such as gasket failures dunng reduction furnace operations and small 
rjrcs in [hL d i~solvz :  bystem Thls resulted in floor canrammations on a muune basts. (These 
were not correcled unril the mid-1980s when the “J”-type glovebox cnticahty safety drams were 
desimed 1 and mtalled ) 

The first-zneration incinerator (Line 37) for contamrnatrd sohd midue rccovery was installed rn 
room 149-om 1957 and IS curreatlv the oldest process h e  in the room. l h s  proctss had its own 
dedicated filtration system wbch &haused m b  the facihty Zone I exhaust system. 

A tunnel was msulled to allow feed plummum oxrde matenal to be physically transferred fmm 
B776 to B771 located at approxlmately column hne 4 going south h m  the building. Transfers 
typically took place on cnticahty safe transfer carts wth four 2-kg cans per c a ~  In addiaon, some 
metal shvlls were also transferred to B771 for m v e r y  m simlar manner. 

1962-64 (E - Associated Nucleonics. Inc Ewansion) 

A process throughput requlrement increase caused changes KY the procss  equipment layouts and 
additton of  the room 114 space to the recoveiy functions. Throughput mcreased to about 600 
lulo-wms per month Mam feed matenal to B771 was skull oxlde kom B776 processing @st- 
1963) The basic processes remained the same, e x q t  that anion exchanF replaced solvent 
extraction as a punfication techmque, and the batch method of chemical processrng was changed to 
continuous processing This Decessitated an addition on the northeast of the building to 



accammociate a new cafeteen, offices, and conference room Also, at this time, the o n o a l  
laundry area in room 124 was converted mto additlonal locker mom space 

Room 149 mechanical and thermal residue recovery processes such a s  mcineration and scarfine 
(abrasion cleanmg of g a p h t e  molds) are considered “slow-side” recovery processes The 
manerator (Line 37, room 149) underwent major revisions D 1962 The off-,- system was also 
modified at ths time 

I 

- 

Room 114 expansion was implemented in a 2 year penod between 1962-1964 by Associated 
Nucleonics, Inc Ionexchange, dssolutron, and precrpitation (considered “fast-side” chemica I i IJ 
based recovery processes), were installed m thls room T h s  included ion exchange columns, a 
peroxlde precipitator, and a calcmer 

30-hter pencil tanks were mounted m the overhead m the northcentral portion of the rmm Some 
were boxed and shelded Pipe joint leakage was a constant problem where leakage was usuallv at  
a flanged jotnt 

New equipment for amencium removal was mtalled m mom 149, Lme 30 Amencium Recovery 
now consnted of a multtDle stas  amon and cation exchange u r n a s s  wtuch o r o d u d  amencium 
oxide as product (for stupmentk lead pigs to Oak hdge)-& giovebox &e used up to 110-mil 
lead loaded gloves Feed for the procws came from the precipitation filtrate stream. The &a wx 
stored m a set of t‘anks external to’ the gloveboxes. Thesd (Fihate Recovery) tanks are located 
approxlmately at column hne U near 11. Am pencil tanks were housed in a tank vault at column T 
10. Therc was also an Am atrate solutlon storage tank located outside the buildlng on the nonh 
side Thls tank and transfer lines were later cut up and removed (late 1960s) and the pad was 
b u n d  rn the appromate  vlcmity of the current location of T-mA, north door number 2- 

There was pipmg in pipe chves connectmg room 180 to rooms~l14 and 149 These handled 
plutomum niuate solutions p r o d u d  in the Chemiul Research and Development area There F, 
also a pipe c x s e  south of room 114 (approsclmately column lme M) whch transferred waste 
solutions from the builaing to Building 774 Thls pipe chase 1s contaminated 

A developmental cmtinuous hydrofluonnator was mtalld m m m  146 for test ins It was m o v c ,  
mto room 143 in 1961, the3 late: (1966-68) removed A fluid bed volatile fluonde unit was built 
m room 146 m 1968-69 

The elecmul powc: supply and dlstnbution system underwent major changes m cocfi_guration to 
separate the safetv related reauuemenrs from other facihty requuements Pnor to t h s  all equipment - -  
m-the buildmg w& tied ~ t o  both normal and emergency-power. 

Areas most k e l y  to have spill antammation whn the budding are the Snake Pit rn m m  149 
(column hnes 11-12 and F-K), h e  30, Line 32 at the east end, Tank Farm Areas, o n p a l  Skull 
Drssolution hne ln the SW corner of room 149 (column hncs 9-10 and C-D) and room 180. 

When r w v e r y  p r o m s  equipment was relocated Erom room 146 to rooms 114,148, and 149, 
room 146 bcume available for Spccial Recovery Operations (SRO) processing. Dunng 1965- 
1966 new special recovery process equipment was installed in r w m  146. The special recovery 
functions of Manufacmnng Technology were absorbed by C h e a t r y  Research and Development 
@&D) in 1967. SRO capabilities lnclude all recovery processes, solvent extraction, and rnlxed 
actinide recovery. Special recovery processing equipment was expanded into the east a- 
comdor in 1965. Another office expansion on the northwest of  the buildrng was constructed in 
1966-67 The cafeteen and office additions added approxlmateiy 40 x 200 ft o f  floor space. The 
facihty operations mcluded. 
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Increased ohtomum residue recovery throughput for metal production 

Special rcovery processing 

- Chernistrv and Me:allurgcal R & D Laboratones 

h e n c i u m  Recovery as oude  

.Analytical chemsxy suppon for processes 

LMamtenance shops 

Offices, cafetena, tool cnb, stock room, showedchange rooms 

1966-68 (Scecial Recoverv Eyxmsion) 

Room 146 was modfied in 1966-1968 to tnclude glovebox lines to handle tracer sotope studies, 
Keptunium, Uranrum-233, and Oralloy in fluonde chemistry research, and development of special 
alloyng procsses, and recovery of off-noma1 recycle matenaL Thls ara contained a wet 
chemistry hoe and furnaces A senes of gloveboxes designated M-T-1 through M-T-6 w h c h  were 
never used are located m ths room. Others of  the M-T senes boxes contamed a Tnbutyl 
Phosphate (TBP) solvent exuacnon process. These "M-T' senes doveboxes are stilI in place 
today. 

A volatile fiuonde processag system was mtalled to explore the removal of plutonium fluonde 
horn r e s idua  It  was later removed 

Tne nouse vacuum w2s installed in room 141 dunng the 1962 expansion. Ths room had been a 
remrds srorage vault ana then an S N M  matenals storage vault 

i zt: slag-wcol fiiter arum sysien on the incinerator in room 149 was replaced by a filter plenum on 
h e  se&a flcor aurmg ths time penod Ths new 2-stage HEPA filter plenm cxhausrs to the 
Zone I 5Iten for the hciIity (prowdug a total of 3-stages of HEPA filtration) 

3 

In 1969-1970, an intenor renovation took placc, up-giding and expanding the analytical laboratory 
facihty At the same tune, a 60 x 78 ft wncnte block addiuon was bult on the west side of the 
facihtv to ansobdate all the mamtenanct pipe, shezmetal, and patnung activities. A mamtenance 
carpehry shop was erected west of BuiIdrng 770. D m g  1969, the a m e l  between B77l and 
B776 was mnvened into an SNM storage bcikty. "bs tunneI became a vault 111 1971. 

Tne transfer tunnel between B776 and B771 was fitted wth storage racks and handled 2-kg oxlde 
cans and 2-kg buttons. Potenually, some 13-kg mgots may have been stored but ths would have 
beta the txcepon, not the rule. The tunnel has had some fires (7/30/69) and spills. The 1969 f i e  
~n B E 6  resulted in smoke contamtnauon of the tunnel and 15,001k gallons of contaminated fire 
swpression water m u n g  through the tunnel. A mam fire suppression line break in B776 flooded 
thd tunnel and the water ~ ~ ~ I I S ~ O R C ~  the stored oxide cans into B77l 111 1972 

A waste drum handhng hcihty jommg B771 and 774 (approxmately 40 x 111 ft) was constructed 
m 1971-72 The women's locker facilities were expanded 113 1979 (and a p i n  m 1984), utiIrzing a 
large part of the stock room. The tunnei vault was decommlssroned rn 1982 when the B371 



Stacker/Remever k a m e  operational The facihry included 

- G n t m u c d  plutonium residuc recovery with newer mechamcal and chemical recovery processes 

Amencium recovery processing 

and equiurnent imurovements and upgrades for h i p e r  throughput ” 

Special recovery processing 

- Chemlstry and Merallurgcal R & D Laboratones 

- Analytical chemlsxy suppon for processes 

Mamtenance shops 

- Offices, cafetena, tool crib, stock room, showedchange rooms 

Evaporator for pond water @774) 

- Increased nondestrucuve analysis of residues and waste 

Dunng the mid-l970s, only minor modifications were done to the facihty with processes runmng 
“as-IS” as an intern measure while Building 371 came on Ime. When it was reahed that B371 
was going to be indefinitely delayed, process equipment up-mdes and mantenan= were agam 
staned. 

The pencil ranks m room114 were removed and shelved storage was implemented m the shielded 
areas near Lmes 1,2,3, and 4 Room 113 had a sen- of  honzontal pencil tanks for Pu lutrare 
storage which leakea Therefore these rcom \\ere highly ccmammated dunng the pencll tank 
tunes and probabiy sLill have floor conti~mio~tion bcwetn the pamt lavers 

There was an overncJa rJDbit b)stern lrom Line s 9 storage 10 Line 17 in rcom 114/114B The 
rabbit transfer system also ran from Line 17 in rcom 113B to Line 19 in room 145 

Vault at column lines 10-1 1 U-V was €or Pu fluonde storage 

An exhaust plenum uoerade was mplemented in 1970-72 73s up-mde provlded W A C  system 
whch met new AEC &tenon and provided for DOP filter bank testing The pnmary change was 
addition of a s m n d  stage of HEPA filters ~n the pleclum (resultmg in two stages of filuanon) 

Room#l41 suffered born nearly continuous leabge of the Nash vacuum pumps causmg gross 
contamination of all surfaces. The pumps were never mounted in gloveboxes The r w m  was 
refloored several tunes. It was undergorng a cleanup rn the late 1970s whch was halted The 
Nash pumps were removed and p i p q  diswnnected and seald. The concrete pads were then 
partially demolished, alack-hammer, rubble, and waste drums were left 111 place, and the door IS 
weld sealed closed. There 1s no hghting or W A C  ventslation in the room. Thxs room 1s still 
contaminated. 

Mid 1980s 

Dunng the mid-198Qs some gloveboxes from I3371 (half of Lrne 5 111 room 114) were moved into 
B771 to allow the facilrty to continue operations 1 1 1 ~  the mid-1990s. 

Another main exhaust plenum upgrade was mplemented m 1954 Thls mcluded modifymg the 
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plenum by welding a stamless steel room hner to the e m  of the last stage o f  filters lo provlde 
h@er mtepty filtration (reduce leakage around the filter mounting frame) Thls also mcluded 
upgrades Y to all u t i l i t i es  at a cost of $30 M 

Since October 1939 

All plutonium operations have been stopped rn place An SNM yearend mventory was performed 
for accountability when the stoppage was implemented Ionexchange columns were eluted and 
wetted and have been kept in ttus configuration since that tunc Th-e tank mventones have 
remained stagnant since the stoppage No m m n g  or turnover o f  the tanks has occurred in thls 
mtenm penod 

The W A C  IS the only mechanical equipment that has been operatmg u1 the tntenm pen& The 
olovebox hnes were cleaned and wipeddown and the HEPA filters were replaced d u n g  the mitial 
Zoppage There has been no maintenance of glovebox wmdows. However, the gloves and b a g  
have been replaced as nccessary The cnticahy dram on the gloveboxes are inspected bi-weekly 
per the OSR surveillance requirements AI1 cnticahty drains have been replaced by the new “7’- 
style drains except for Line 30 There has been no major action to remove plutonium in the 
ventilation ducts except some NDA measurements and charactemahon aCtlvltieS Some of the 
W A C  ducrs are above the plummum wntamxnation acuon hmts and will requlre plummum 
removal There has been no rnamtenance on valves and fittrngs in the building since stoppage 
The valve gasket ieplacement from Teflon- to Gylon“ was not hushed. The valves with Teflon 
fittings have not been operated and may leak when used. There has been no rnamtenance on nu& 
and &lts to mamtain specification torques (flanges and proctss pipmg finmgs) Some fittmgs may 
be as loose as finger-ti@t due to normal building vibrations (related to W A C  openuon). The 
coohng water supply and return system has not been in use smce the stoppage. The steam supply 
has not been used since the stoppagc Neither the plant arr nor the men ar supply systems have 
been in use since the stoppasc 
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Process Lme Funcnons 

Room 114 
Lme 1 (Amencium Recovery) was a multiple stage amon and cation exchange for Am 
recovery and punfication for producmg Amencium oxide as producr (for shipment in lead 
pigs to Oak Ridge) T’b.~s glovebox line used 90-mil lead loaded gloves The process used 
filtrate recovery tankage whch  required a set of tanks external to the gloveboxes (FR tanks 
located approxmately on column h e  u near 11) There was also an Am nitrate solution 
storage tank located outside the buiIdmg on the north side Thls kink and transfer lmes 
were later removed (late 1960s) and the pad was buned in the approxmate vicmity of the 
current locauon of T-771A 

Lme 2 (Plutonium Metal Dissolution, HEPA Filter Dsmanthng, Sludge Dissolution, 
Glass/Metal Leachng) used 10M nitnc acid solution contaimng 0 5% HF or CaF for 
dissolvlng metal. 

Llne 3 (Plutomum Oxide Dissolution) used a mtnc acidlo 5% hydrofluonc acid solution 
based process. 

Lme 4 (FR Ion Exchange ongnally, later Stagng Area) 

h e  5 (Spray Dissolutxon) used a acid SOhItIOn to dlssolve plutonium fxom classified 
components and other furnace components 

Lme 5A (vacuum System for Calcmer and Llne 9 

Line 6 (Fluomator HF Scrubber) 

Lme 7 (Hydrofluonnation) piutomum oxide convemon to plutonium fluonde 

Lrne 7A (vacuum System for Lrne 6 and 7) 

Llne 8 (Storage) Calcmed plutonium oxlde storage (green cake) 

Lme 9 (Storage) Calcined plummum oxlde s t o r a ~  @etn cake) 

Lme 10 (Calcmer and Off-_- Scrubber) d e c o m w s d  the plutonium peroxlde to ouae 

Lme 11 (Evaporator) concn t r a td  nitnc acid solution from the ion exchang procsszs 
ThLs box LS rn moderate condinon. 

h e  12 (Samplmg Box for Effluent Tankages) 

Lrne 13 (Batchmg) Liquid transfer valve box. (Pencil tanks 500-506) 

Lme 14 (Evaporator) T ~ I S  box 1s 111 very poor conditions and should not be used without 
major repalr Many wmdows an dlscolored and etched. Th~s box leaks. 

Lrne 15 (Pmpitation) Plutonium Peroxlde prmpitation from nitrate solution. 

Lme 16 (Calcmer) Peroxlde decomposition by thermal heatmg with mechamcal screw for 
transport 

Line 17 (Fluonnation) Plutonxum oxlde wnversion to plutonium fluonde. 
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L n e  17C (ReductlonElutton Break Out) thermally reduced the plutomum fluonde to metal 
usmg calcium metal Tlxs box allowed the resultant metal to be separated from the calcium 
fluoride salt  

Line 18 (House Vacuum) Nash pumps ongnally, replaced by Bingham vacuum pumps 
which sewe Line 40 

Room 149 
Lme 19 (Reduction) Plutonium fluonde conversion in batches by furnace heat treatment to 
metal, also plutonium fluonde reduction to plutonium metal 

- 

Lme 20 (Button Breakout) Plutomum metal removal afier reduction Breakout, samphne, - 
and preparation for foundry surge storage 

Lme 21 (Hot Batching Box) Pass-though kom Lme 25 

Llne 22 (Burn Box) Plutomum chp  oxidation box conducted III ovens (m later days) 
(Ion Excnans) Plummum nitrate solution purification III early days 

Lme 23 @solut ion Box) Plutomlum recovery fiom sand slag and crucibles (SS&C) 

Lme 24 ( D ~ ~ ~ o l u u o n  Box) Plutomum recovery !?om plutomum oxide or plutonium 
fluonde. 

Lme 25 @solut ion Box) Plutomum recovery from plutonium sludge and incinerator ash 

Lme 25A (unknown) 

Lrne 25B (Ash Hydrofluonnauon) 

h e  26 (p.mp Box) Serves the fumescmboei for the dlssoiution line,  2nd ~ ~ ~ p o r ~ t o r s  

Lme 27 (Storage Box) Plutonium fluonde stcn_gc glovzb~x 

Line 28 (unhown) 

Lme 29 (Laboratory Waste Accumulation) Colleztion and s e g e g u o n  of laboratory wastes 
to remove chlondes by cation exchange. 

h e  30 (Chlonde Recovery) k l d  dssolution and ion cxcbange of  the pyrochrmical salts 
h m  B77d Tanks at the nonh end of Lne 30 w e n  dlsconnccted and capped (D-203 
through D-206,0-218, and D-219) m 1990 

Lmt 31 (Samphng Box) Samplmg for KOH waste and steam condensate. 

Line 32 (Dssolution Lme) Nitnc acid dissolver for sludge, ash, ash heel, oxide heel, 
fluonde heel from hne 37. 

Lme 33 (Incmeraror Off-gas Scrubber Pumps) Pumps for KOH solution transport withln 
the scrubber system. Neuuahzes the acidic ,mes (HCl and SO2) h m  the incrnerator 

Lne 34 (&own) 
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Line 3.5 (Incmerator Off--p Scrubber Pumps) Pumps for KOH solution transport within 
the scrubber system %urrahzes the acidic "wes (HCl and S02) fiom the inculeramr 

Line 36 (unknown) 

Lme 37 (Incmerator) All contammated combustible sohds from the RFP for plutonium 
recovery 

Llne 38 (Ash GnnawJ iMechanica1 slze reduction of the ash removed tiom the mcinerator 
mcludes jaw crusher and ball milL 

Llne 39 (Vacuum System to Support Lme 33 Scrubber System) 

Lme 40 (SSSLC Dissolution Line until 1975) 

Lme 41 (SS&C M i l h g  and Gnndrnguntil197.5) 

Line 42 (Ion Exchange) Handles solutions fkom dlssolution Lnes 3,23, 24,25 and recvcle 
solution from Line 15, 16, 14, 13, 5 and 2 There 1s some embeded piping 

b e  43A (Sorting] Processes mlscellaneous item (graphite crucrbles). 

Lme 43BK (Cmshmg) Miilrng and gnuding of sand, slag, crucibles, and graphite from 
Lme 20, later from Bi76 and B707 for slze reduction and surface area lncrease to ald in 
dissolution 

Lme 43D (Ion Exchange) Prcccssing of the mrscellaneous matenals for plutonium 
recovery. Backup for exchange capacity for Line 33, 

l i ne  44 (Metal L e x U a n r a l u r n  Leach, later Process Vacuum for Chernlstry T ~ n n o l o g ~  
2nd Production Suppon Lmoratones) 

Room IS1 
Lme 45 (AsWAsh Het! Dmoluuon) 

Lrne 46 (Calcmer for Ash Heck) 

Lme 47 (Laboratory W v t e  Processing) 

h e  4 8  (Mnc=llaneous Processing) 

Room 149 
Line 49 (Waste Hood) for laboratory waste proctssmg. 

Lrne 50 (Filtration Box) for filtenng KOH from L n e  33. 

I i n e  53 (OY Leach) removed plutomum conrammation fiom Oralloy pans wth hot 
concentrated nimc acid. 

CCC (Contamination Control Cell) for drum openrng and repackamg Thls mt has its 
own venulation and HEPA filters. The CCC IS a small stamless steel room (noamally 5 x 
5 x 7 feet). Thls is located in the NW comer of the room 149. 
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l3mILwi 
MT-1 (Special Recovery Residue Roastmg) 

MT-2 (Special Pans Leach.tn_e) 

MT-3A @Axed PUN Oxlde Dssolution) 

MT-3B (Uranyl Nitrate Precipitation) 

MT-3C (Uranyl Nitrate Calcmatlon) 

MT-4 (Ion Exchange, Solution Evaporation, and Extraction Chromatography) 

MT-5 (Special Recovery Size ReductiodSolld Pu Scrap Volatile Reduction) mcludes a 
hammer mill for crushmn_e, and a muffle furnace for volatile mpunty rcmovaL 

MT-7 (PUREX Solvent Extraction) 

SR-14 (PUREX solvent extraction) 
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Facilitv Chemial V w e  

Appendvr 2 a n t a m  a 1 s t  of the chemicals used in the process and requlred to maintam the 
buildmg It does not lndicate total quantities of all chemicals handled smce the bulldm3 
began operation, but does indime current inventones where those values were availaole 
All main process chemicals are designated Ths section provides attention to the types of 
chemical hazards that may be encountered but does not quanufy them 

Facrlitv Plans, EQuiument Lavouts. and Contammatton Overiavs - 

Tbs section of the report antam facility floor plans wth equipment for several pomts 
addition, contammation and mcident occurrence overlays have been prepared to indicate 
levels of antammation of areas d u n g  the facility Metime. 

in time 
general 

In 

Figure 1 1s the current (1982 to present) bcihty plan with a column hne overiay 

The next sen= of figures arc facility pian sketches wtth proctss functional areas mdicated T ~ L S  
inClUdeS- 

Figure 2 (1952 - ongmal layout), 
Figure 3 (1972 - post-196363 BNI modifications, room 114 convened to plutonium 

Figure 4 (1979 - mid-1970s revIsioI1s for further increased throughput), and 
Figure 5 (1982 - last mcd~cauons made to facihty). 

recovery), 

The second senes of figures include the equpment layouts. Ths rncludes 

Figure 6 (1952 - ongmal layout), 
Flapre 7 (1962 - first expansion for lncreasd production thrOu@pu~ inclusion of rooffi 

F i w e  I 8 (1966 - removal of east chemical h e  and expansion of the special r a v e r y  to 

Figure 9 (1968 - modification o f  the head end of the metal production lme and the chlonde 

Figure 10 (1970 - addition on west h r  hot shops), 
Figure 11 (1972 - addihon on east for waste packagmg and handlmg)), 
Figure 12 (1979 - mod~5cauons for additlonal ncycie bum and salt dlssolutior rapacity 

and the manerator h e  m room 149, changes in the analytical chermsuy ares, 
addition on west br plenum deluge catch tank m a ) ,  

Figure 13 (1982 - changes rn the tankage to mclude substanually mcreased capaclty 111 room 
149, current configuranon). 

114 as process ma., change from muate soluhon to meral feed), 

increase rcycle  throughout 111 room 146), 

recovery m room 148/149), 

The next figures mdicate contammated artas of the bcihty. A legend IS provlded wth each of 
these figures to detail the cause and extent of the contammauon. ThLs uxludes- 

Figure 14 (This figure indicates locauons where repetlave spills occurred over the bcihty 

Figure 15 (Thls figure mdicatts locations of the major accident events) 
hfetune), 

The final figures detail the second floor of the facility. Thls area undenvent major mod&ations 
once dunng the facility's hlstory. These were: 

Figure 16 (1952 - on_ml floor plan), 
Figure 17 (1974 - major changes to the filter plenums to provide additional filtration stages 
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and fire protection to the filters), 

operations) 
Fi,we 18 ( l h s  figure mdicates locations where mntammatlon LS emected due LO facility 
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Chrnnolow of hadents bv Room, 

Thx sectlon lists reported events from several sources All dates listed indicate lncident 
occurrences. The dates denoted m bold pnnt indicate contammation releases to a room 
area. The dates denoted III both bold and underhed pnnt indicate maioc conseauences to 
the facility (multiple rooms involved, long term decoitamination reqiired, etc)' Dates 
denoted m bold, outlined, and underlmed pnnt are the malor events that occurred L I ~  the 
facihty. These may be cross-referenced to descnptions of the events contained 111 Appendix 
1 to th~s repon 

Room 110 Spill u l 8 / 7 Q  

Room 114 Fue (12/28/65,3/11/66,3/6/67,6/21/67, 8/10/67, 12f7167, 1/15/68, 2/13/68, 
2/21/68, 3/26/68, 4/3/68, 5/4/68,6/10/68, 711 7/68, 8/23/68, 1011 4/68, 1011 4/68, 

11/23/69, 11/23/69, 1/6/70, 7/23/70, 10/13/70, ll/llf70, ll/27JO, 11/27/10, 12/21/10, 
U18/71,2/20/7~ 3/14/71,5/3/71, 112?87,8/31/8T) 
Room 114 Exulusiun (W29I711 

ii l iu68, 12/16/68, 1/28/69,2/7/69,3/28/69,8/21/69,9/8/69, 11/14/69,1 11/16/69, 

Room 114 Spill (916129, V6/74 3/1U70,516I70, 1U11/70, J2116170, 1/22/71. 2/20/72, 
2/29/72, 10/3/72,11/13/72, 6/26/73,7/24/74,3/3/75, 7/31/75, 1/13/76,6/29/76,6130/76, 
lUlO/16,9/20/78, 6/22/83,2/20/86, 4/24/86,5/16/86,3/1/87, 1/13/88) 
Room 114 Cnticality Infracuon (11/23f71,10/15/73, 4/15174, 1/13/77,4/29/82,5/6/82, 
5/10/82, 5/11/82, 7lJ.3182, 8/4/82, 8/9/82,8/10/82, 9/29/82, 4/21/83, 12/15/83, 1/17/84, 
lEO/S4, 2/12/84, 3/30/84, 4/5/84,4/6/84,6/6/84, 7/13/84, 6/27/85, 7/1/85, 11/1/85, 
3/ 17/86,5/3/86, 7/11/86, 10/27/86, 10/27/86, 4/13/87, 4/23/87, 8/19/87, 11/16/87) 

Room 141 Spill (3119173) 

Room 146 Fire (12/7/62, U10/63,10/8/63) 
Room 146 Explosion @ZM/S7, 2/26/72) 
Room 146 Spill (8/24/73,7/16/75, 9/5/75,7/13/79) 
Room 146 Cntlcahy Infraction (4114187, 7/29/87) 

Room 147 Spill (6l20/63,2/18/74,3/9/77) 
Room 147 Cnticality infraction (2/5/87) 

Room 148 Fire (10/1/59, 12/21/60, 2/11/63,2/18/63,5/29/62 6/5/62 1/18/65, 1/24/63, 
1/24/63, 5/17/63, 5/17/63, 10/8/63, 10117l63, 11/18/63, 11/20/63, 411 1/64, 10/20/64, 
12/17/64, b/20/66, 8/8/66, 5/12/67, 6/7/67, 4120168, 9/15/68, 10/14/68. 11/6/68, 3/ 10169, 
7/10/69,7/11/69, 8/14/69,9/9169,10/8/69, 10/21/69, 10/25/69, 10P,5/69, 11/14/69, 
11/16/69, 11/16/69, Y14/70,318/70, 4/30/70, 5/5/70, 5/14/70, 6/20/70, 11/15/70, 
Uznl)  
Room 148 Explosion (11/6/68,4/19Q, 7/U7t) 
Room 148 Spill (9/6/72, 11/17/73, lUl0/86) 
Room 148 Cnticality Infr-dction (6/21/86, 10/1U86) 

Room 149 Flre (1/19/61, 3/25/63, 9/7/62, 10/8/62, 7/14/63, 9/11/63, 4/24/64, 4/25/64, 
6/18/64, 11/2/64, 11/16/64, 12/17/64, 1/28/65, 3/8/65, 9/16/65, 10/2Y65, 11/25/65, 
6/23/66, 7/10/66, 8/18/66, 2/7/67, 8/11/67, 1/9/68, 11/15/68, 11/26/68, 2/17/69, 5/19/69, 

11/20/10, ~ 1 1 1 7 0 ,  4/19/71, 9/13/91, 10/10/71, 3/u72, 3/30/13, 4/10/72, 5/15/73, 
7/24/72 2/7/84, 8/27/84, 3/2/89 
Room 149 Explosion UpL34/66> 

6 ~ ~ 6 9 ,  zzno, 315no,41ino, 4/is/7o,5/8noT 6/18/70, ioiigno, 11/14/70, I 1/14no, 
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Room 149 Spill (6125164, 5/6/65. 5/8/67,5/7/71, 9 l l 2 I 4 ~ .  218172, 511 7/72, 6/21/72, 
1/5/73,1/21/73, 3/15/73, 4/11/73, 7130175, 7/20/76, 7/20f76, 4/27/78,2/3/82, 3/25/83, 
7/7/54, 9/19/85, 9/19/85, 5/19/57, 1/12/88) 
Room 149 Cnticality Infraction (lI7P6, 3/19/82, 7/8/83, 8/2/83, 7/2/84, 7/11/85, 
111 4/86, 1/24/86, 2/18/86, 9/2/56, 8/13/57, 10/13/87, 11/4/817) 

Room 153 Flre (8/17/64, 10/12/67) 
Room 153 Explosion (6/16/65) 
Room 153 Spill (6113183) 
Room 153 Cnticality Infraction (2/1/83) 

Room 156 Fie  (12/3/59,9/29/65) 
Room 156 Explosion (9/29/65) 

Room 159 Fire (2/20/67) 
Room 160 Fire (4/20/64) 
Room 155/159/160 Spill (2/10/&(, 2/19/64) 

Room 163 Spill (2128172, 11/6/86) 

Room 164 Explosion (12/3/85) 
Room 164 Fire @/22/Yn) 

Room 166 En (3/14/61,9/6/61) 
Room 166 Spill (4/5/64, 7/3/61) 

Room 180 Fire (5/22/60, 10/31/60, 2/1/63, 5/16/62, 1/21/64, 3/17/64, 10/73/65, u/9/65) 
Room 180 Explosion (1/22/64) 
Room 180 Spill (10/2/63) 

\ 

Room l5OA Fire (4/3/68, 511 2/70. 9/10/87) 
Room 180A Explosion (m 9135i64, 9i3616') 
Room 180A Spill (3/21/73) 

Room 18OC Fire (1/28/69) 

Room 181 Fire (2/2/65, 1U13/65, 9/1/66, 6/2/67) 
Room 181 Spill (419,3163, 3261'85, 7/23/85) 

Room 181A Spill (6/19/79) 

Room 182 Flre (9/30/55, 6RSI65, 7P2/6 7, 5/27/69) 
Room 182 Explosion (6i28165, 9/15/6T) 
Room 182 Spill (5/2/79,, 12/7/76) 

Room 183 Spill (9/4/87) 

Room 187 Fue (3/17/&1) 

Room 188 Spill (9/19/6;) 

Room 189 Spill (5/77/76) 
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‘ Room 204 Fire (12/4/62) 

Room 240 Fire (12/20/63, Y28/64,2/4/64) 

Room 246A HF Spill (4/21/78) 

Room 247 KOH Spill (918159, 4/19/82) 
Room 247 HNO2 Spill (6/26/82,3/25/85, 8/25/85,5/10/86) 

Room 249 Fire (4/13/66, 7/21/66, 8/29/66, 9/13/66, 10/12/66, 10/18/66, 1/18/67, 5/8/67, 
7/14/67, 71 171 67, 8/21/67, 1011 1/67, 12/22/72, 10/18/78, 7/2/80) 
Room 249 Flood (2/4/76,3/3/78) 

Room 281 Flood (9/11/66) 

Tunnel Fire (‘J/BO/(is9,3 
Tunnel Contammation (5111/69,10/3/f59.11/7/69) 

4/21/92 
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"Building 771 Utilization Plan - Plutomurn Operations," Rockwell International, North 
Amencan Space Operations, Rocky Flats Plant, June 27, 1986 (This report is available in 
the DOE-RFO Safety and Health Divlsion Library in Buildng 116 ) 

I 
I 

"Hrstoncal Release Report for the Rocky Flats Plant - Volume II -- Appendices," U. S 

report is available in the DOE-RFO Safety and Health Division Library in Buildng 116 ) 
, , Department of  Energy, Environmental Restoration Program, October 30,1991 (Tbs 

"Chemical Control System Matenal Inventory Listmg - Rocky Flats Plant R.F., Area 5, 
Building 771," EG&G, Rocky Fiats, Inc., Apnl 4, 1992 (This report is available in the 
DOE-RFO Safety and Health Divlsion Library m Buildng 116 Th~s report 1s published 
from the EG&G "ccsr - -  inv listing" database ) 

"Building 771 Fmal Safety Analysls Report," Rockwell International Energy Systems 
Group, Rocky Flats Plan4 June, 1987 p i s  report is available in the DOE-RFO Safety 
and Health Division Library in Buildng 116 ) 

Engneenng Drawings - Building 771 Floor Plans and Revlsions [These drawmgs are 
available from the DOE Facility Representative, -G W Schuetz, (303) 966-6713 in 
Building 771, Room 119D ] 
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ADDendix I 
Chronology of Incidents Reported for Budding 772 

9/3 0155 

6/14/57 

182 Fue resulted from metal bnquene spontaneously 
i-mtmg. Radioactwe matenal became unconfined and 
contammated area $9500 loss 

146 A peroxlde tank chemcal explosion occurred 
showenng employees with glass or metal hgments 
and contammated solution. Employee suffered a 
mmor laccratlon of nght temple and laccrated tlp of 
the little finger of  nght hand. $30,936 loss. 

911 1/57 180 Flre and contamination of all B771. Bumng plastic 
released hydrogen whch resulted in an explosion in 
the buldmg exhaust ducts and fire m the m a  
plenum. $818,000 loss. Report attached. 

6/9/58 

6/20/58 

7/7/58 

7/21/58 

1/6/59 

1/24/59 

2/23/59 

2C6f59 

5R 615 9 

9/8/59 

159 

147 

149 Rag fire mxde skuil box 

Metal fire mide K-4 furnace. 146 

139 

143 

Cornbustlbie matcnal i-gution. 

Metal fire. 

149 Chip fire 

Flammable liquid igiuon. 

Elmeal  he 

152 

143 

247 Caralyuc decomposition of 50% peroxlde u1 an 
lnsuiated storage tank, Catalyst in the form of 
neaprene gasket rnatenal probably m t r d u d  
througn faulty valve of piping 91500 loss 

1 O i l  /59 

1 0/16/5 9 

8/22/60 

10/31/60 

12/21/60 

1/19/61 

135 

156 

180 

190 

145 

149 

Spark mide skull box ignited pamt 

c l p  fire. 

Hot metal caused i m ~ o n  of  filter 

Pu 1ption.  

Overheated hot plate caused ignition of matenaL 

sparks i p t e d  rags 
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3/14/61 

I 91616 1 

1 0/25/6 1 

I 12/15/61 

511 6/62 

I 511 8/62 

5/29/62 

6/5/62 

9/7/62 

911 9/62 

10/8/62 

1 1 I1 0/62 

12/4/62 

I 12/7/62 

111 0163 

111 5/63 

111 8/63 

1/24/63 

1/24/63 

2/11/63 

1 66 

166 

77 1 

147 

180 

166 

148 

148 

149 

Hallway 

149 

145 

204 

136 

146 

143 

145 

143 

1 4 3  

148 

Ncohol ignltlon. 

Igmtion of filmgs. 

Boiler exploded whle it was being lit off. 

Electncai fire 11z transformer. 

chip and oil fire. 

Acetone ignttion outside box 

Metal explosion m furnace. 

Gasket faiure (explosion) u1 K-furnace, 

Chp  fie-ignthon caused by welders. 

Spontaneous combustion rubber gloves and mtnc 
acid. 

a l p  fie. 

EIecmcai”.;lmformer to lathe on fire. 

Combustible trash berng burned u1 rncmerawr mused 
igtion of plenum. 

Fre was caused due to madequate seal bewen the 
furnace top plate and the nducuon vessel The 
madequate seal resuited when a gasket !?om a 
previous reduction stuck the furnace causrng 
second gasket to cook dunng the vgsel LIlSenion m o  
the furnace. $250 loss. 

Fue and contammauon happened when the ”gsket on 
the reduction vcsscl EiW causmg rnoltcn metal to be 
ejcred from ik and prtssunztd the glovebox h e  and 
bilure of  the glove. $691 loss. 

K-2 reducuon furnace Flrt and contammuon 
happened when p k e t  Euled. Falux caused molten 
metal to be ejcctd h m  the furnace and prcssunzea 
the glovebox h e  h h g  some of the gloves. S691 
loss. 

P a m  imted-caused by welders 

011 fire in K-furnace. 

Gasket hilure LD. K-furnace. S441 loss. 

Gasket failure m K-furnace. $715 loss. 
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31 8/63 148 Plastic fell off dryer into trough dlssolver, causing it 
to lgnlte. 

3/1/63 

3/25/63 

3/27/63 

4/23/63 

511 7/63 

180 

149 

114 

181 

145 

Chip fire. 

Metal fire m shvll box. 

Lightmg ballast on fire. 

Contammated nitnc acid spilL $5662 loss. 

Gasket failure 111 K-furnace. Falure caused damage 
to furnace heatrng coil and block valve. No fire or 
cuntarrrmation. $1081 loss. 

6120163 147 Pm hole leak 111 stamless steel h e  over false ceihg, 
hne carries hgh Pu solution. Hole caused by 
chermcal reamon. $8364 loss. 

711 4/63 

711 9/63 

149 

771 

Metal firt. 

A nackcd elmrode ca& a hole to be burned mto 
the mold well of the furnace flooding the furnace 
with coohg water. S330 loss. 

9/17/63 

911 9/63 

149 Rag and glove fire m dlssolver box 

1 ss A hangdown tube from a thenno microbalance fell 
and broke spreadmg contammatioa Conrammated 
equipment placed in unsafe storagt. $1500 loss 

1 YO boloyee  broke tygon sight tube wth portable 
ladder he was movmg. Contammation spread 
S2500 loss. 

15s Gasket failure m K-furnace 

146 Fue m K-furnaG No mntammauon release. S947 
loss. 

10/8/6; 14s Fue m K-furnm due to gasket fkiIurc Wo 
contammauon releasc S1038 loss. 

11/8/63 143, 149, 165 Cross connecuon valve between mtnc acld suppiy 
h e  and the distilled water system was left open and 
acid mi_gated mto the dstilled water systea S113i 
loss. 

Gasket biIure resultmg m fire No c o n m a t i o n  
release. S790 loss. 

11/18/63 

11120163 

15s 

148 Gasket hIure m K-furnace No ~ n t a m m t i o n  
spread. 5789 loss 
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12/20/63 240 Burnrng trash in incmerator caused filter plenum to 
i p t e .  

12/22/63 

1/7/64 

Parlung Lot 

Hallway 

Employee slipped on ice-sprained back 

A hole was noticed 111 a contammated waste bag and 
was immediately taped shut The bag was moved 
down the hallway to be checked on a counter, thus 
spreadlng contammation ln the hallway $110 loss. 

Chp fire. Autoi-ation of metal m an open can. No 
damage as metal was allowed to burn itself out m a 
magnesrum oxide crucrble. No Ias. 

1/21/64 

1/22/64 

180 

180, Lme 3A Pu explosion. No damage as the metal was not 
tightly contarned and the explosion blew the fire o u t  
No loss. 

1/24/64 R & D Ceramics Lab When hate power was increased to ln maximum 
capacity, the copper electrode holder was consumed 
by hgfi temperature, nftasrng a small amount of 
contammated c o o h g  water. $440 loss. 

1/28/64 240 Burnrng of cornbustlbles tn mcmerator caused filters 
LII plenum to i_erute. Complete loss of first stage of 
fiIters. $856 loss. 

237 Welder cutting pipe caused paper wipes to i-ate 
No damagc 

I p u o n  of soot accumulation on fact: of first staze 
filters m the incmerator filter plenum Complete loss 
of first stage of filters S777 loss 

240 

159, 160 An attempt to free a p l u ~ g  vacuum b e  wth water 
resulted 111 the release of contammated warer throup 
a pm hole 111 the he. S2056 loss. 

C h p  fire. Spontaneous 1-gution of a small quantity 
o f  sodium and Pu p u l e s  In a glass beaker No 
damage or contammauon, f i e  burned itself out  No 
loss 

3_/17/64 1 so 

h p l o y e  carrymg a lealang sample a o n  of Pu 
fluoride. Conramination spread 3214 loss. 

Heat hrn r e x ~ ~ o n  cracked reactor tube allowmg hot 
Pu hydnde to b a m e  exposed to arr and bum 
Contammauon spread. S1071 loss 

Two &her  bottles of kquid salvage leaked $224 
loss 

155, 159, 160 

157 

4/5/64 

411 1/64 

Appendix 1 

166 

14s Gasket failure K-furnace 
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4/20/64 

4/24/64 

4/28/64 

5/5/64 

6/15/64 

6/24/64 

6/25/64 

7/3/64 

711 5/64 

811 7/64 

911 5/64 

911 9/64 

9/25/64 

9126/a 

10/20/64 

11/2/64 

11/16/64 

12/17/64 

12/17/64 

1/28/65 

3/3/65 

160 

149 

149 

149 

Hallway 

149 

166 

146 

153 

157 

1 4'7 

180A 

lSOA 

143 

149 

149 

149 

148 

149 

IS1 

Pu c h p  fire. 

Sludge of fire IU s l d l  box 

Fire in "trough" box 

PotabIe water backed up m compressed au hnes 
because valve was left open. Equipment damage. 
SO8 loss. 

Are m sludse box. 

Partial collapse o f  false ceilrng (8 1/2 x 24 ft section) 
$600 loss 

Open valve allowed escape of contaminated acid. 
$960 loss. 

Employee dropped sample vial he was canymg when 
he bumped hls arm on glovebox. Contammation 
spread. $383 loss. 

Hydrofluone acid solution was pumped mto 
ammorua solution storage ranks by mlstake as the 
acid drum label had weathered away 9386 loss 

C ~ D  fire 

EIzc:ncsl siion in tacuum DO[ i g i t c d  winng 

Flre 111 ciec ncai trmifomt; IO Ajau convener 

Sbppmg C 3 t l K t i X i  holaing 5g ot Xm expiodd b o  
K~JU"~S (Tune 7 11 am.) Contammatcl room 180 
and ZSOA Loss 25gAm. Cause u n h o w u  Could 
be chenial  cvplosion or s!aw pressure build-up 
s3700 loss 

Exulosion mide  shipoing container 

Gvkct fiilcre K-furnact 

a p  fire IU trough box 

Small chip Ere 

c h l p  fire in -mphite box 

Elecrncal a.rc ~ 1 1  K - h a c  igxte3. paper wipes 

Sludge i-gured 

Sludge ipi ted 
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3/5/65 149 

Append= 1 

311 5/65 149 

3/25/65 149 

4W65 165 

4/8/65 I53 

4/23/65 146 

5/6/65 149 

5/13/65 149 

6/16/65 153 

6125/65 152 

Si1 4/65 135 

Si1 5/65 135 

911 6/65 149 

9/29/65 156 

9/29/65 156 

10/05/65 152 

10d2/65 149 

10/1?3/65 1 SO 

11/9/65 1 so 

Weldmg sparks kom overhead work i p t e d  fiesh 
pamt matenal on floor. 

Matenal in "trough" box ignited 

Acid feed h e  valve accidentally opened. 
Contammation spread. $272 loss. 

Electncal failure. 

Acetone fire. 

Electncal fault m powerstat igmted msulauon. 

Product feed sprayed out o f  loose flange on new 
he .  h e  not checked aftcr construct.xon. 
Gmtammat.xon spread, $7557 loss. 

Elecmcal fault in K - h a c c .  

Cyclohexane explosion m glovebox Fumes h m  
spill. Cyclohexane ignxted by elecmc motor. S300 
loss 

1-1-1-inchloroethane explosion rn drybox iptd bv 
b m n g  metal chp dung m a c h n g  operauon. 
SLFJOS loss. 

Ciorhes left in dryer cau@t fire. 

Dqer  5re in laundry SS16 loss 

Gaske: failure on K-furnace. 

Swetpmgs and hcs i p t e d .  

Pu netal f i h g  exp!osion, film@ from coupons aza 
other sweepmgs w e n  p f a d  m styrcnc jar and 
p i a d  on shelf m drybox when rnatenal explode 
s214 loss 

E i e n u l  h l u r e  i p t e d  msulatlo~ and a m h g  
wafer !me. 

Cornbauble waste outside mcmerator i_ated. 

I p t i o n  occurred whde munng matenals. 

Mainteaance w u  prcparmg a drybox h e  for 
removaL Techmaan was using part o f  box to 
complete work Pamt wth 50% acetone was k : n g  
used' for stnppmg and maslang of pamt and 
contamination GuiIlotme door in drybox h e  
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11/25/65 

1 2/13/65 

12/21/65 

12/28/65 

12/28/65 

1/3/66 

111 1 /66 

2/15/66 

311 1/66 

4/12/66 

4/28/66 

5/6/66 

611 5/66 

6/20/66 

6/28/66 

7/10/66 

7/21/66 

8/8/66 

8/18/66 

8/29/66 

9/1/66 

Appendm 1 

' 52 

149 

181 

152 

114 

181 

181 

152 

248 

114 

249 

139 

153 

148 

1 4 5  

149 

149 

249 

143 

149 

249 

181 

between pamt area and manufacrunng test muffle 
furnace was not completely closed. As painter put 
second an tamer  of pamt in air lock, a flash of fire 
met hm. $23,253 loss. 

K-furnace Eailure i p t e d  rubber hose 

Chps in carton ignited. 

Electrical hilure m furnace. 

Storage vessel ruptured matenal ignited 

Contamer on hot pIate boiled dry and i_mted 
matenal 

Weldmg i p t e d  spray parnt fiom aerosol can. 

I p b o n  of combustlble matenal near h a .  

I p t i o n  of combustible waste matenal 111 b m L  

Welding spark ignited 8" x 8" mnrake filter SO54 
loss. 

Sparb h r n  incmerator i g t e d  matenal on filters 
Soot on the hce of both 1st and 2nd sr+a providea 
fuel S764loss. 

Weldmgspark i-pted combustiole w a l e  111 morn 

Plasnc oxygen supply hose to Pu b u m g  expenmeyr 
lplted. 

Elezmcal coil fiilurc on K - h a c  

Gasket failurc on K-furnacc. 

Combustibles 111 waste drum ignited by rumc acia 

Spark h m  manerator i p t e d  matenal on filters 
Four filters werc burned. S275 loss 

Gasket failure on K-furnace. 

Heat h m  mcmerator i p t e d  oily waste at bottom of 
box. 

S p a  from waste mcrnerator i q E d  matenai on 
filters. 

Matenal on dryer belt tn calcmer ipted 
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9/11 /66 251 Automatic spnnkler valve opened, flooding plenum 
wth 6" of water. Fire department was f l u h m s  
hydrants and told utility operators to dsregard 
aldrms $880 loss. 

9/13/66 249 Sparks from waste tncmerator i p t e d  matenal on 
filters. 

10/12/66 249 

249 

Sparks kom waste mclnerator ignited matenal on 
filters. 

10/18/66 Sparks h m  waste mcrnerator imted matenal on 
filters. 

10/24/66 149 Natural gas explosion occurred 111 waste incmerator, 
blowing off b a s  and causing a window fracture. 
S4630 loss. 

12/12/66 

1/6/67 

1/18/67 

114 

154 

249 

Hot plate igruted plastic hose. 

Burned out ballast 111 llght fixture 

Glovebox combustible waste incinentor overheated, 
i-guting filters 111 plenum 

ml67 

2/20/67 

149 

159 

Pu i p t i o n  while being run througn recave: process 

Spontaneous combustion of niinc acid and Kim- 
wipes 

3/6/67 114 Spontaneous combust,on ot niiric JC d XIG rdbDz: - doves mide ,oiovebo\ 

5/8/67 249 Glovebox cornbustiole mil mclneiator ove:heatd, 
Igmtmg filters 111 plenum 

5/8/67 149 Pressunzatron of _glovebox uused conmmatioa 
Filters were bemg removed in the uiclneraalor 
plenum S2000 loss 

Ruptured ,mket m K-2 511 V67 

612f67 

148 

181 Spontaneous combustion o f  incinerator ash while 
be1113 reprocessed. 

6/7/67 143 Ruptured gasket m K-2 Furnace, casing 1-ption of 
drybox glove 

6/21/67 

711 4/67 

114 

249 

Imtion of two small filters mide dssolve: pot 

Glovebox-combustible waste mcmerator 
overheated, causmg i p t i o n  of filters in plenum 
S732 loss 
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711 7/67 249 GloveSox--combushble waste mcmerator 
overheated, causing ip t ion  of filters in plenum 
$457 loss. 

249 Glovebox--combustibie waste mcmerator 
overheated, causing imtion of filters in plenum 
$252 loss. 

711 8/67 

7/25/67 

8/10/67 

Iption of chps mide lathe box. 182 

114 Igmtlon of Pu while gomg through recovery 
operation. 

Eiecrncal cord on portable vacuum cleaner shorted 
and i p t e d  IXI a glovebox. 

Overheated waste mcmeramr caused lnsulauon on 
exhaust duct to i p t e  m glovebox 

811 1/67 149 

1 49 811 1/67 

Giovebox-ambusuble waste mcrnerator 
overheated, causlng igmaon of filters m plenum 

8/21/67 249 

9/15/67 182 External radiaaon exposures-Type B. Foundry 
operations involved with the ZPPR project 

1011 1/67 249 Glovebox--combusuble waste mcmerator 
overheated, causing i p t t o n  of filters m plenum 

Employee picked up small container of Pu and 
boaom of contamer fell out Pu ipted.  

10/1U67 153 

12/7/67 

1/9/68 

1/15/68 

2/13/68 

2,",1/68 

3/26/68 

4/3/68 

114 

149 

114 

114 

114 

114 

114 

Pu ignition inside me331 container 

Matenal laside o f  scrap pipe ignited 

Filter bemg dned i a t e d .  

Filter bemg leached m e  dry and i p t d  

sparks fiom w e l d q  filter 111 glovebox 

Weldmg sparks i p t d  filter m glovebox 

LMatenal m leachrng operauon became dry 2nd 
lgrutd. 

Acmrnulation of acesylene from we!drnng i-mtd 
$898 loss 

4/3/68 180A 

55 gal drum of hydrogen peroxide puncrurd. No 
m j ~ n e ~  No enwonmental problems 

Hot matenal igmted small brush 

411 9/68 East Dock 

145 
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4/20/68 

5/4/68 

6/6/68 

611 0/68 

611 9/68 

6/25/68 

7/17/68 

8/23/68 

911 5/68 

10/1 168 

1011 4/68 

1011 4/68 

10/28/65 

1 1/6/68 

11/12/68 

1 111 4/68 

1111 5/68 

11/19/68 

I 11/26/a 

12/16/68 

1RS/69 

1/28/69 

145 

114 

114 

114 

249 

281 

114, Line 2 

114 

148 

179 

114 

\ 

114 

143 

143 

114, Line 2 

lSOD 

149 

181 

114 

114 

114 

180C 

Gasket hiled on K-furnace S565 loss. 

Filter igmtion from welding operation. 

Ignition of Pu and turnings 

Heater left on caused filters to ignite. 

An employee m supphed a r  changmg filter in 
booster 111 suffered heat exhaustion. 

The hose on a full face respirator came off while the 
employee was m the mam plenum. No mhalatlon 
exposure. 

Pu igrzltlon w h k  gomg through leaclung operation. 
$150 loss. 

Possible explosion m i d e  dlssolvmg pot 

Gasket h 1 m  rn K-2 furnace. $875 loss 

I p u o n  of tank valve m u d  Presto-he torch. 

Spontaneous combusuon benveen n~mc acid and 
combusable waste. 

skull I-gltlon. 

Small 5rc m K-2 furnact. 

Gasket him m K-2 hlure. Chemical explosion 
caused over-prtssunzatlon of K-furnace due to 
chemcal reaction o f  lab waste mrstakenly added to 
pro- anmild metal for rducuon. 51790 loss 

h I-ation. No antammation spread. S125 loss 

I p a o a  of plastic funnel 

Pu i p t i o n  III glovebox 

I_ation of elecmcal w g  due to weldmg operation. 

Spntanmus cornbusnon of mmc acid and 
mmbusuble waste. 

Pu i-mnon whie leachmg operation was 111 process 

A spark i-mted 50-50 m m f e  of methanol and 
carbon tetrachlonde. 
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2/7/69 114 

2/17/69 149 

3/23/69 114 

4/10/69 145 

511 1/69 Tunnel 

511 9/69 

6/25/69 

711 0169 

'711 1/69 

'713 0169 

811 4/69 

8/21/69 

5/27/69 

9/6/69 

9/8/69 

9/9/69 

10/3/69 

149 

149 

143 

123 

Tfrnt: 1 

1-1s 

114 

152 

114 

114 

145 

Tunnel 

Spontaneous combustion between leaded gloves and 
acid w i d e  paper boxes 

Door to fire box stuck in the open position, csutng 
rubber gloves to igmte. 

Pu ignition mide contamer. 

Gasket hilure m K-2 furnace resulted m r p t l o n  of 
glovebox gloves. Contamrnauon spread $3443 
loss. 

Major fire 111 B776. Started glovebox system All 
of B776 and B777 contahrnated. Some radioactlve 
matenal released to the e n w n m e n t  Smoke drawn 
ut0 h l ~ d  by B771 v~ltllauon system. (CD69- 
6251/6252/6253/6254/6255/6256~05l/and CD71- 
3740) $42,000,000 loss. 

Filters in glovebox houslng rncrnerator plugged up, 
causrng accumulation of  heat, whch i-pted glove. 
$1970 loss. 

I q t i o n  of filter whle going through leachmg 
operation. 

Gasket hilure m K-2 furnace resulted u1 Pu i p i o a  

Gasket hilure m K-hac=. $370 loss. 

i-mtion of Pu m storage antame: Contamnation 
spread. S20,OOO loss 

Gasket hilure m K-2 furnace resulted rn 1-anon ai 
Pu. 

Iptxoa of Pu dunng somng operation. 

Igmtion of Pu c h p s  mide storage contamer 

Operator opencd wrong fill vaIvc Contammatior; 
spread. S3180 lass 

Chemical reaction mide Nash pump box 

Gasket failure 111 K-fumac 

The H&V operator repIacmg a valve u1 the pneurca~ c 
control system. The system has an mtericck d e s i p d  
to shut off the supply fins when the exhaust fim 
stop To replace the reiref valve, It was necssarl~ 
shut off ax to the control system It caused the 
exhaust d e t  damper to open all the way, causang 3 
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10/5/69 

1012 1/69 

1OP2/69 

10/25/69 

1 O M 6 9  

11/7/69 

Appendx I 

11/14/69 

11/14/69 

1111 6/69 
I 

1 111 6/69 

11/16/69 

11/23/69 

I 11/23/6? 

1/6/70 

1/6/70 

I 2'1 4/70 

2/18/70 

2/75/70 

3/5/70 

311 2/70 

1 4 5  

148 

152 

148 

148 

Tunnel 

114 

148 

148, b e  16 

114, Line 3 

143 

114 

114 

114 

114 

1 4 5  

148 

149 

169 

114 

1- 

greater neptlve pressure rn 771 tunnel than 776 
e.daust system for the tunnel, pulled conrammation 
out of the ducts. $2685 loss 

Gasket failure m K-2 furnace 

Gasket failure in K-2 furnace 

Leak 111 hold caused PU to f i l l  on furnace floor 

Gasket failure in K-2 furnace. 

Gasket faiIure 111 K-2 furnace. 

Workers tned to remove a section of duct wthout 
decontammatmg it first $2488 loss 

Pu i p t i o n  d u m g  drssolvmg operation, 

Gasket failure m K-2 furnace. 

Gasket fa~lure 111 K-2 furnace. Contarnution 
spread. $763 loss. 

Lme 3 pressunzed due to a rapid reducnon when 
dlssolvrng Pu turnings m nitnc acid Chemical 
operators were makmg a bag cut on the other end of 
the b e .  5 1074 loss 

Rduaion  furnace gasket hilure damazed block 
valve and induction coil and released contammation. 

Pu ignition while p i n g  through dissoiving p r o c s s  

I-ation of filters durmg Ieachmg operation. 

Matenal LD. dssolvcr ieted. 

Rapid raczioa when assolving Pu turnmg in nrmc 
acid. Overflow and dram out cnticahty dram onto 
floor S995 loss. 

Gasket fatlure rn K-furnace Contammatlon spread 
toroorn 5531 loss. 

Gasket hilure in K - k c c .  

Flre escaped to outside of fire box 

Matenal i-ated outside of fix box. 

Partially opened valve allowed water m process h e  
to overflow out the cnricahty dram onto the floor 
Contamination spread to room $641 loss 
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4/1/70 149 Fre escaped fiom fire box mto adjacent matenal in 
glovebox. 

4/13/70 

4/15/70 

106 

149 

Paper jam in Xerox machme. 

Combustible fluid in plastic bottle ignited outside fire 
box. Burned through bag  and released 
contamxnation to room. $820 loss. 

145 Gasket failure resulted in loss o f  one block valve and 
one induction coil. No contamination spread. $ 405 
loss 

5/5/70 148 Gasket failure resulted in loss of block valve and 
lnduction COIL No contamination spread. $1388 
loss. 

5/6/70 114 Three mtnc acid vaIves m glovebox were open 
releasmg mntllmrnatlon to room. $2580 loss. 

5/8/70 

5/1 wo 
149 

182A 

Matenal outside of fire box igmted. 

Sparks from buffing operation i-pted a giove. 
Contamination 5550 loss. 

5/14/70 

6/18/70 

6/20/70 

7/20/70 

7/23/70 

1 01 1 3 7  0 

10/19/70 

148 

149 

114 

149 

114 

114 

149 

Gsket failure on K-furnace. S1258 loss 

C h c m i a l  re3c:ioa within waste drum 

LlarLncll being a n d  on hot plate imted 

E’ecmul shon in solenoid 

Clatenal on hot plate i-guted. 

Pu skull igited dunn,o recovery operation. 

Ftre escaped outside of  h e  box and i p t e d  feed 
maten a L 

10/23/70 Nonh Arm Gasohe Eire in en-ene campanmeat of employee’s 
vehcle 

I 11/11/70 Pu skull i y t e d  m recovery operation. 114 

-- 1111 1/70 Vacuum lme pressunzd with 125 psi steam f o r d  
conrammared matenal througb wall of vacuum gig 
cxllar T~.Ls was done to unplug lme Contammation 
spread SlO90 loss 

149 

149 

Gasket failure in K-~furnacc. 1111 4/70 

11/14/70 

Appenduc 1 

Unburned matenal u1 container of fly ash ignited 
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1111 5/70 

11/20/70 

11/22/70 

11/24/70 

11/27/70 

12/2/70 

148 

149 

114 

104 

114 

145 

Gasket hilure rn K-furnace. $526 loss. 

Carton of sludge fell out of fire box. 

S l u d F  ignited m recovery operation 

Paper jam m Xerox machine. 

Pot boiled dry and matenal ignited. 

Equipment hilure. Gasket hilure on K h a m .  
$550 loss. 

1211 1/70 149 Bellows on lncmerator off gas system detenorated 
and broke, releasmg contammation. $3060 loss. 

Wrong valve type was mstalled on acid he. 
Stadess valve was replaced wth Monei valve. 
Contammauon spread. $1640 loss. 

12/16/70 114 

12/21/70 114 

253 

114 

111 

Pu skull igruted rn recovery operaaon. 

Gas weldmg operauon i p t e d  oil dnppmgs. 1212 4/70 

12/26/70 

1/22/71 

Tape and plasuc bag i p ted  by hot plate. 

Improper seal on dry box wrndow at mamtenance 
change resulted 111 contammation spread. $817 loss 

2‘2!7 1 14s Line 32 FulFlo filter being dned igmted. No contammation 
spread S300 loss. 

Spontaneous iptron of combustibles 111 waste drum. 114 

114 2 kg Pu matenal LD. dissolver pot ipted. No 
contammation spread f155 loss. 

3/14/7 1 

4/13-71 

111 

--- 

FuLFlo filter berng dned i p t e d  

A steam condensate h e  ruptured, spraymg 
antammated steam mto the mom. Cause due to 
galvanic corrosion of dlssmilar metals. 
Contamrnaaon sprcad $5777 loss 

4/19/71 

4 1  9/71 

149 

148 

G-aket farled on reducnon furnace 

Abnormal bgh pressure generated by reducuon of 
dmy fI uonde. Contammat.on spread. 513,500 loss 

4/22/71 476 Water leaked through roof and shorted out w m g  to 
motor starter for x-ray umt $1000 loss 

5 / 3 0  1 114 Material in dissolver pot dned and i p t e d  
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5/22/71 

6/1/71 

6/17/71 

7/2/71 

8/23J71 

9/2/11 

9/12/7 1 

911 3/7 1 

9/21/71 

1 0/1 0/71 

11/23/71 

13,2917 1 

Appmdm 1 

149, Line 41 

Parlung lot 

149, Line 41 

-- 

Outside Bldg 

164 

179 

149 

149 

149 

149 

114 

114, Line 5 

Pm hole le& at the 304 elbow of the skull h e  
caused alrborne contamination S3352 loss 

Electncal k u l t  caused i p t i o n  of wnng 

Malntenance changmg dry box exhaust valve waste 
bag was held to catch waste product. An abnormal 
amount of condensahon flowed out of the pipe. 
Health physics momtor decided to dum0 the waste ~- 

bag because of possibihty o f  a cnticaIi6 mcident 
$2271 loss. 

Power outage caused lass o f  gIovebox negative 
pressure and pressunzed the work are3 w t h  respect 
to the office area No IIIJU~S, no contamlnatlon 
spread. Caused by cxcuit overload. 

Corrosion Ieak ln non-he  waste drum stored ouwae 
on asphalt pad. Contammation on the pad. $3282 
loss 

Exothemc reactlon m a small produce can 
c o n t a u g  some Pu matenal. Two employ= 
rexerved reportable lung burdens Pu contarmnarior 
spread. $60,000 loss. 

Ernployee u m g  lathe cut off end of finger when i 

was caught between chuck jaw and side of cut o E  
moL DI 9-6 

Hole m barrel hes allowed Pu oude  to escape ma 
m m  Small PU samples were p l a d  tn barre! W I ! ~  

amousubies  The Pu had imted some m e  dunas 
storage, ausmg breach of the barrel hes S15,6dO 
loss 

Free plutomum meral 111 a awn to be mcrneraterf 
burned a hole m waste bag contammame Room 139 - 
NO LnJLKIeS. 

Waste outside of fire box .vas i p w d  

Floe: pack matenal imtd outsiae of fire box 

E.cess plutomum fluonde found m the 
hvdmfluomator Cntiahty h a c x o u  h o  ~ n ~ u r , ~  

Chemcal reacuon acmrnpamed by an explcsion s 2 
Pu dnsoluuon p o ~  The pot had contamed Be- 
conrarmnated Pu chps and fines were bemg 
d w  I v d  tn mmc a a d  Lrne 5 chemcal rezcnon 2:- 
explaton Blew out 3 sample p l u g  and caused 3 
criticality drains to overflow No Lnjunes '33770 

- 
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loss 

2/8/72 149 Pressurized mcinerator glovebox due to unsafe 
manner of punch~ng aerosol glue a n  near burning 
incinerator. $20,000 loss 

mon2 114 Unpluggmg dram h e  wth steam caused tank to 
become pressurized and contammated room. $3931 
loss. 

2R6f72 East Comdor Plastic bottle conmug residue out of booster I11 
exploded. Nimc acid/rnetaI reactlon. Area 
conamlnated. No rnlunes 

'J28f72 163 Glovebox filter was being changed. The old filter 
stuck, and as extra force was apphed some oxlde 
was jarred loose and contammated area $2100 loss. 

3 f 2 2  149 

181, Line 45 

Waste igmted whde loading mcinerator. 

Corroded steam condensate header leaked 
contammation onto floor by b e  45. $1555 loss. 

3/74/72 

3/50/i2 149 

149 

Oil sludge ignited on hot plate 

A, 1 on2 Spontaneous combustion of waste matenals outside 
o f  mcmentor due to _glovebx au-flow reversaL 
s6Qoo loss 

182 IC: c:eam arton fell from holder, spillm,o Pu onto 
floor 94562 loss 

h sludge ignited while on hot plate 149 

149 Whde mamtenancz was Cutting a pi- of 
a)nrammated exhaust pipe, a puf f  of dust came out 
the end o f  the pipe. S147 loss 

t< 21/72 149, h e  41 

148 

Corroded steam supply hader  leaked contaminauon. 
Cause was galvanic c3rrosion 52711 loss 

Impure fluonde or possiole impure calcium metal 
charge caused overpressunwtlon of reducuon vessel 
Overflowed cnt icahty d r a m  contaminating room. 
S3871 loss 

149 

148 

Comoustible waste b m g  around Lncmeztor door 

Glove fiilure-old hydrofluonnator nme'zn 
enployes body counted, 3 with Lnhalauon 
exposures Room 148,149 contammated (Rodding 
out operation being performed.) 

Vzcuum pumu guket  ruptured, allowlng 114 
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contammated hquid to leak mto area Overflowed 
cnticahty drain mto room. $1202 loss 

1 111 3/72 

12/22rl:! 

1/5/73 

1/21/73 

4/11/73 

5/3/73 

6/2 6/75 

SI1 4/73 

8/24/73 

9/11m 

114 

249 

149 

149 

149 

141 

149 

- 

114 

- 

146 

3-51 Mam g l e a m  

114, Tank 952 

Maintenance was dlsassemblmg chemial  pump, 
when the pump €Ace was opened, more liquid than 
expected came out mto try that was there to catch the 
hquid They also placed the mild stel  bolts m tray 
and the contammate solution reacted wth them. 
$962 loss. 

Weldmg on filter holdmg frames i p r e d  I(lm-wpes 
on plenum roof 

Pu contammated solution leaked onto mom floor 
when valve on tank sample dew= had matter lodged 
under the valve seat  $772 loss 

Chemical reactlon caused back pressure on check 
valve. Threaded co~lllecuons leaked under pressure 
to cause spilL $825 loss. 

Bunung waste fell to outside o f  giovebox 

Proccss hquid contamng Pu solution entered a 
vacuum pump causmg overpressunzauon resulung in 
a ruptured seal, allowmg liquid to flow onto floor, 
contammatm_e room and hallway S3725 loss. 

A wmdow was bcin_e changed using sleeve method 
inside a plastic house One corner c3me off,  causing 
contamination of the room. S 2 3 5  loss 

SUI leak benvecn balanc and g1ovem.r uusm,o 
contammation. S1112 loss. 

An a r  acuvatd valve was improperiy mtalld and 
waen the h e  was aaivated, it leaked causmg 
contammation- 530118 loss 

Booster IlI temporary lass of  supulied biathmg a r  
Cause unknown. ho ~ J U I - I ~ S  

Valve left open, whch allowed m&c ac:d to flow 
from a cnernical make-dp tank to the tank L I ~  the 
Drccc-ss acid, o v e d h g  tank 721~  al lowd h q u d  to 
flow out a vent h e  whch, in l~rn, flowd a 
dovebox and liqud ran out the cnticahty ann 
51600 loss 

Strans oaors Employees w e m g  full fa= 
r e s ~ ~ & ~ r s  b a e  d q  and nauseous No other 
umblem S o u r c  ~ ~ O W I L  

Tm tank contam recycle solutiox geneiated in 
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11/17/73 

2/18/74 

411 5f7 4 

7/24/74 

1/1f75 

3/3/75 

I 7/16/75 

i 76005  

I 7/31/75 

9/5/75 
I 

I 1/71776 

1/13/76 

1 4 8 ,  Line 20 

147 

114, Tank 953 

114 

114, Line 1 

114, Tanks 551-512 

146 

149, Line 41 

114, Lme 16 

146A 

149, Line 24 

114, Lme 3 

lD.0176 ---, T a d  453 

hpenduc I 

morn 114. The cntlcahty h i t  IS 1 kg. of plutomum. 
Tbe sludge buildup contamed 5.4 kg. Each 
cahbration compared to prewous ahbrahon mtead 
of ongmal calibration. 

An employee received an mhalation exposure when 
he was bemg undressed at the completion of a 
supplied breathmg air operation. 

Improperly installed blank 111 the supply duct 
between rooms 141 and 147 had a l/8" gap. When 
the reversed air flow ommcd, Rm 114 became 
contarmnated. $3078 loss. 

Raschg nng void dlscoverd. Assumed it was 
caused by mcomplete filling. No ~ J L K I C S  No 
problems. Nuclear safety mfraction. 

Poor construction of plastic house on Rascbug rmg 
removal from tank caused mnmmaaon of area 
S833 loss. 

Type C occurrcncc Extcmai radiation exposure to 
the hand. 

R c m o m g  head tanks 551-512 L I ~  plasnc house. One 
employe rectived mhalation expasure. Employees 
weanng FF respmtors, exposure received dunng 
undressing. 

Process hquid came m confact wth welamg area, on 
process hquid transfer he. n s  caused pressure 
and loss of vacuum on the line allowm_g 
antammation of area S2200 loss 

Dunng a gnndmg operanon, an operator 
WourmgIy  Cut a gfove whle opemg a bag of 
residue for p'ocessmg Operator r e c i v d  more than 
the permissible lung b d e a  $1609 1 0 s  

U n p i u w g  calmer, gave failure, 200 sq k floor 
mntamlnated. 

Fiowmcter ruptureu, operator sprayed wth 
antammated cau~hc and sfearn 

CnucaLry lnFracuorz Wet ash heel m h e  Cnt h i t  
allows dry metal only 

One glove hiled-four others contammattxi, 200 sq 
f~ of fIoor contammawd One emuloye  b a y  
muted-2nd count backround * 

Employee contarnmated a n n  whle  removmgsludge 
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1/23/76 147, can counter A one-gallon container filled wth towels, used to 
dean up mtnc spill m a he, was found. Reddlsh 
brown fumes were being emitted. SUT-VIV-~K units 
were used to mvestugte and move the contamer to 
Lme 3 

1/24/76 Cotton towels used to clean up mtnc acid spill were 
not thoroughly washed before 'dlscardcd. Readion 
occurred, No m j ~ n e ~ .  No contammatron released. 

2/4/76 Deluge valve bumped open on the mcmcratoc 
plenum. 10,290 hters of water m plenum. No 
mJunes. 

3/11/76 

3/24/76 

€3102 unaccounted for. Tnp bcket not kept wth 
antamer. 

- 

149, Lme 30 Employee punctund band wth tweezers wide 
workmg through glovebox gloves. Employee 
rcStnCtcd. 

5/19/76 189 R&D experimented wth high pressure press, 
Electrical short took placc when the two pans of the 
p r e s  made c o n t a c ~  Someone bad left the e!ecmcal 
heaters LII the on ~ S I Q O R  T ~ I S  resuited 111 
overheatmg of a Pu specmen. $13,857 loss. 

Employee movlng drums, hurt back 51ZYi6 

6/29/76 

152B 

149, Tank 452 Employee removmg Raschg M ~ S  received aad 
burn. 

613Ofi6 114, Line 2, Tank 923 COnramaaUon leak& born a pmcs steam he. 
(Steam condensate TK 923 put on vacuum 9" HG 15 
kters o f  1LN mmc pulled mto s a  h e  out o f  line 
2 )  

711 5/76 

7EOf76 

Opened bottle of pamt smpper turned over and 
sulasherf the front of  an empioyec 

metal storaze c a b  

169, Line 21C Conuactors worlilng overhead, weld stress& 2000 
sa k floor contammated No L I I J U ~ ~ S  

149, L n e  21 

I- 

L e a h g  transfix h e  above Lme 21 

Eaployee putung nuts on wmdow popped moulder 
Surgery requued. Accident happened 2-3-76 

1 1/13/76 110 A 25 gam sealed so= fill on the floor and 
sumequently Ieaked contammation m office m a  and 
czfetena S14,334 loss 
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12/7/76 

12/1 Of76 

1/13/77 

3/9/77 

4/13/77 

1 0/14/77 

1120/78 

3/3/78 

612O/78 

6126178 

7/2/78 

S,?S/78 

9/20/;s 

1011 0 0 8  

1011 8/78 

1111 5/78 

12f20178 

:,??fig 

Lme 216 

114, Line 3 

114, Tank 177 

147, can counter 

181 

18OA 

114, b e  16 

249, mcmerator plenum 

114, Lme 1 

249, mc!neiafDr plenum 

181 

Caustic overflowed. Cnt drain. Liquid level sensor 
IXI Lme 216 mabct loned 

Steam h e  valve above kne 3 leaked Local area 
contaminated, 

R m g  void. C n t  mfrac~on. 

Contamer to be counted leaked. Storage area. 

Employee received elcctncal burn when a portable 
down umt was unplugged. 

Employee movmg ladder, fell, cracked knee cap. 

Puncture wound, wntamlnated rodding out calciner, 
cable was Erayed. 

Gate valve on the sprinkler system was lealnng. A 
total of  5040 hters was transferred to Bldg. 774 
Level alarm u1 the manerator was mopexaave. 

Employee playmg volleybalL Sprained ankle. 

Employet playmg volleyball sprained ankle, also 
later on s p m e d  same ankle on smin 

Employet w a h g  outside, stepped in hole, turned 
ngnt ankle. 

Contractor fiberglassq ducts, hose mptured-cause 
appears to be equrpment 

Repachg 2 drums of salts Bag of salt l e h g  5 
possible mhalatlons. 3 utial counts were positive 
west half o f  room 114 contaminated to 1,000,000 
C P U  

Employee twlsted wnss s u r s i y  " required 

Weldmg operatlon resulted m fire Fmt stage of 
HEPA filters. No injuries 

H o s t  gave way 138 pound pipe fell to floor 
Cause-poor quality m t m t  nur Pipe hit one 
eznployee on the f k o ~  

Fre outside o f  mcmeiamr plenum. Weldmg 
operauon No LIIJU"~S No cantammation spread 

Ernpioyee w e m g  pmculate filter only to remove 
pamt smpper Became woozy and fainted 
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Wff 9 Annex, so. drum 
count 

HEPA filter from plenum FU-2 was 
punctured Three employes body counted. One 
mtial postuve. 

6/17/79 

641 9/79 

1S0, Line C 

181A Lme 46 

Type "C" exposure-second half of month. 

Glovebox leaked. Two persons body counted-one 
positive. Lcak due to mamtenance operauon on wall 
of box 

7/13/79 146, BOX MT-6 Inlet filter installed cocked. Low box vacuum 
(0 03") released contamination. Three employees 
body counted--all tlme positlve Exhaust filter on 
MT6 was plugged. 

8/10/79 Comdor D Employee put hand through window. West end 
comdor D 

9/m9 

7/20/80 

25/82 

Employee momg drum-muscle spram LU tup. -- 
249 

149, Box 43 

Overheat condition r e p o d  by utihues igmtcd filters. 

A needle valve was found to be leakmg mnrarmnatd 
rutrate solution. The valve was supposed to be 
removed, but due t~ lack of commumcauon, the 
valve was forgotten. 

31'1 9/82 

Cl19l82 

149, Line 24 hMSPI 82-5, a gloveoox contained 3019g Pu, 
e x e d m g  - the h i t  of 2500g 

247, C L t e n  n a k e J o  h improperly pasitiond caustic fill valve caused the 
ovedllmg of a vacuum system mist tank that resulted 
UI 1 1 62% KOH flowing onto the vacuum system 
quprnent  and the floor of the area- 

6/29/52 114, Lme 5 hMSPI 82-6, used FulFlo filter was pla& too 
c!csed LO other fissile marcnal which e x d d  posted 
sDaclng reqmments.  

NMSPI 82-9, placment o f  two leached parrs KI the 
sane spray hood. Only one part s allowea per hood 
with no exceptions 

51 1 O B 2  147.A 

114, Line ? 

hMSPI 82-10 Overioadmng of  a 55 gallon dnun 
w i t h  524g of we: FulFlo filters The h i t  IS 500g 

NMSPI 52-13, dmy oxlaes were dned and then Cut 
out  of the h e  I t  was the2 deterrmned that the oxldes 
can t ;und  12% rnolsturc and were therefore 
ansidered wet PLL The oxldes weighed 1954g and 
the h i t  for wet Pu 1s 4 O O g  

5/24/82 114 Dumg a supphed ar operation, the d c c h g  nng 
unitmg me hood m d  suit separateu and suit was 
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612 6/52 

711 3/82 

711 5/52 

5/4/82 

Si9IS2 

s 1o/s2 

' ' 3 , s2  

9 29/82 

!0/5/S2 

L i,'16/82 

A 1/22/82 

Append= 1 

247 

114, tank 950 

776 truck gate 

148, b e  19 

149, Lme 22 

235 

114, Linc 7 

152. Box 226 

110 Cafereea 

114 

breached. Employee transported to medIcaL 

A chem, operator was f i b g  a 12M mtnc aad tank 
(tank X5) and left the room to take a sample to the 
lab The automatic shut-off valve hled and 100 
gallons spilled onto the floor of the room and mto the 
hallway. 

Waste of 258s Pu per hter were transferred to a 
tank whose limits are 3.7E-3ghter. "Ius caused a 
total weight of  125Og rn the tank exceeding the 2OOg 
h l t .  

Alarm techcians were tnstaUlng condmt m a trench 
usmg elecmc power tools. The firc dept. began 
runmug ttsts of the spnnkIer system 111 776. Water 
rcsultrng h m  t h e  tests filled the trench wth 4" to 
12' of water cnatmg an eltctncal hazard. 

A chem, operator plactd two contamers of PuF4 next 
to a K-furnace wth product m the reducnon vessei. 

A can of matcnal was mtroduccd lnto the west burn 
box that weighed 3483g ( h u t  = 3000g), was the 
W contamer added (Irmit = 2 aontarners) , and was 
larger than the 1 hter h i t  for the box 

MviSPI 82-19 Thnc batches o f  matend wrth Pu 
a n t e n u  of 366g, 675% and 717g were processed IU 
the glovebox, the estabbhed h i t  for each batch IS 
2OOg Pu metaL 

Two mac!msts were mstahg a supplred a.u h 
ulng a hos t  Small pieces of deb& began $ b g  so 
the fan was lowered Upon i n s ~ o n ,  it was bund 
that the c i h g  cktannel was aorroded causmg the 
host to €ill- 

Suc contamers (approx. 25OOg of  ondc) were 
b a g d  hum a cart mto l ine  7. Temporary lurut 
allowed SIX contames to be baggocd m p m d e d  each 
was h r e d  to a maximum of 14OOg of PuOz and 
that the rnatenal krng transferred came h m  h e s  8 
and 9 only 

The wrong power bunon was pusned causmg power 
to flow to a furnzce whch was not m servtcc As a 
result, the mducnon coil ove rhead  causrng the 
mulation to smoke, dsultegrale, znd lu~n the COIL 

E C D D ~ O Y ~  contammated by cafeteen table. 

Two chemical operators rernovlng and p z c h p g  
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2/1/83 

3/17/83 

3/25/83 

4/2 1 /83 

5/19/83 

6/13/83 

6/22/53 

7/5/53 

153, GB 1530 

11 0, Cafeteen 

149, Line 33 

114, Line 5 

1464 MT-1 

153 

114 

149, Line 22 

7/8/83 - 

7/13/83 771A ~ 

Appendu 1 
l7% 

149 

Raschg mgs became hyperventilated, whch made 
them duzy. 

NA4SPI 53-2 Precipitator pot larger than 4-lxters. 
Posted b i t  stated no contamers greater than Chter 
capacity 

Ice cream li-eezer compressor exploded when 
compressor failed to shut down after reachrng 
coohgsct pornt 

hcmerator drum filtratlon he. Proctss water kne 
was concammated wth 3 molar caustic @OH) and 
plutomum at Lrne 33. 

NMSPI 83-7 Lme 5, parts m both the dlssoivtr 
vessei and the Ieachmg vessei at same tlme - not 
allowed by h i t s .  

h e  MT-1. A bottle marked Frmn was used to 
degrcase a batch of piurnmum tumngs/sIudgc. The 
bode aaually wntarnd alurmnum mtratt wtuch 
mcted wth the piutomum, the reacnon oxlcbed and 
dlssoived some of  the matenal 

Overhead waste dram leaked contarmnated 300 sq. 
fr floor space, p'pes, a wall, and a gIovcbox. 

Contamlnatlon release to process area 

M S P I  8;-12 West storage scztion of Lme 22, one 
can with 2062 ,e Pu ana one can with 2109 g Pu 
I i m i t  = 2500 Pu 

Two a x  effluent samples Showed hlgber than 
normal Pu concentrations. No cause could be 
derennrnd  

Waste drums were bemg moved h m  77L4 U) 776. 
hex[ aay, another dnver and labrer used same truck 
and thex shoes b-e contammated Through 
tracug, conrammated dnuns were found, 3 ven~cles 
were contammated along wth various areas on plant 
site. 

1';MSPI 83-A Bag found withour proper shrs Cut in 
IL Plastic pen allowed to sag and form a reservou 
more than IWO mches deep whle bemg 
dsassembled Contammated liqud accumulafed III 
the reservoir 

A waste collecuon tank was found to conran more 
than the 200 g Pu h i t  
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8/25/83 

1011 1/53 

10/14/83 

1211 5/83 

111 7/84 

1/24/84 

1/301& 

2/6/84 

2/i/84 

-- 

-- 

- 

114, Line 7 

114 

181A 

114 

152 

149, Line 37 

I 2,43184 - 

2/12/& 114, Line 3 

7 1  6/84 149, Lin:: 50 

3t5 0184 114, Line 3 

Filter Plenum, 3rd stage FU-28. Dunng supplied air 
job 'filter tech~~cians (3) reported gettmg sick from 
acia fumes. Cause unknown. 

NMSPI 53-19 Four position transfer can had too 
much shielding 

NMSPI 83-20. 55-gallon drum hmit exceeded when 
can was counted at can counter to be 300 g, then 
placed rn drum wthout bemgspht and recounted. 

NMSPI 83-23. Operator cleared plug,oed dlscharge 
of fluormator, 6500 g Pu fluondt (4530 g Pu) fell to 
floor. Lirmt = 3500 g Pu Classified report 

Five used FulFlo filter cartridges were found m the 
h e .  Only four are allowed, 

A 55 gallon drum was left unattended with the hd 
off, 55 gallon drums can only be left unattended 
when thc hd IS OIL 

Pan Measunng 7 x 12 x 2" was used to collect 
matenal h m  an off_eas he. The accepted slze IS 6 x 
9 lr, x 2" 

hXSPI 84-7 Bldg 771 and 707 Non-approved 
furnacc equipment (screens) used on top of funnels 
dunng castin_e All furnace equipment must be 
approved by cnticahry en-meer. 

Inc,nerator fire. A fire ommed in the sorung box 
nen to the mcinerator Two gloves were burned of: 
of the box at the nng where they atrach to the 
doveDox Apparent cause: 1-ation of fumes 
&mmg from the pamt smpper-soaked wipes. 

C n u u l q  dram m a box was partially p l u ~ , o d  ~ 7 t h  
tools 

hMSPI 84-11 Two mntamer p l u  one container of  
floor sweepmgs wen detennmed to c3nm.m total of 
5974 g Pu LMlt = 5000 g Pu 

Burton Breakout El~mcian  eirhe: b u m w  or 
b m h e d  LID agamst the cnticahty dram flange 
Respuatok were not w o n  Possible mhalation. 

hMSPI84-15 Caustic filtraaoz Solution g e a k r  
thm alscard level c o n e n m u o n  shpped to B774 on 
p~ s h i k  

hMSPI 83-16 Pan of fissile matenal less than 12" 
cge- toedge  fiom other fSssIle rnatenal and geater 



than 2" LQ depth LQ pan (heaped). 

3/3 1/84 

3/31/84 

I 

4/5/84 

4/6/84 

6/6/84 

7/1/84 

7/13/84 

7/22/84 

7/25/84 

8/6/84 

8/7/84 

8/3,7/84 

9/ 17/84 

10/4/54 

-- Nitrite soluuon dnpped on employee from transfer 
hne LR3k due to poor welding job Area and 
employee conrammated 

169, File Cabmet A filmg cabmet conmned vials holdmg Pu of about 
20 g. The vials were returned to the glovebox in 
Room 128. 

114, h e  3 

114, Lne 3 

148, Line 20 

149, h e  42 

114, Lne 6 

1464 B 

149, h e  24 

- 

NMSPI 84-18. North section of Line 3. Exeeded 
both total mass h i t  and individual mntamer mass 
h i t  

NMSPI 84-19 Line 3 Contamer on hotplate 
s p a d  7" fiom FuLFlo filter canndge. Limit requlres 
mlnlmum 12" edge-to-edge spacing, 

NMSPI 84-31. Lme 20, Scction 884, Button 
Breakout 2 1/2" diameer solid sample rack found 
m i d e  cnticahty drauz 

Valve hlure on tank 470 ciused a four foot area to 
be antamlnated 

Cnucahty d m n  ovedowea when automatic 
shutdown valve failed 

A 30-faUon bag, used io noid demuraminatiou 
S U D P ~ I ~ S ,  had no slits CJI In  :t to prevent 
accumulation of solution 

Operarmg pcrsonne! u e-c x k c d  to br= 70 we: 
tncaemtor ash. The c3nLainer used LO hold the asn 
e x d e d  the 4-hter h i t  

Two 30 gallon bags were uaderneath fissile solution 
ha but did not a n t a m  ;bts to prevent accuIIIulation 
o f  soiunon. 1 

146, MT-1 4 p i v n c  bag of approxrmareiy 14-11tcrs volume was 
ED& io a p r o w s  h e  to hold surgeon's gloves N o  
sht  was u1 the bag to prevent buiId UD of hqud 

Residue P r o m  Funac  fire caused by re3 lacnng Lnitiators before 
f u r n a c  had suffiaently cooled, stanin_e a fire 

164, Box 83 3 3  ,e fissile maLena1 m s m u l a t e d  m Box 83 
e x d m g  the 200 g h i t  

Tunnel POx vaDors were deux:a m 771f776 tunnel 
a b d n o n  rn the exhausr aamper system was 
aDparentIy at h u l t  

Appenalx 1 

-70 
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10/12/84 

10/14/84 

11/7/84 

1 Ul4/84 

1/8/85 

149, Line 42 

R&D Cmher  

Leach Part Cab 

164, Box 83 

149 

181 

3/28/85 

b 13/35 

6 I: 7/S 5 --- 

247 

-- 

- 
/'US5 114 

711 1/65 149 

-I2 9/35 Utlhtles 

7 , z  /'s 5 181 

8 2SlS.5 247 
I 
I 

C'19/85 149, Line 20 

Amon Exchange. Two used FulFlo filter elements 
on a drymg rack were spaced less than 12" h m  a 
FulFlo canmster used for floor pickup solutions. 

A plastic bag was used to hold wet contarnmated 
Krm-wipes. The bag did not contain slits and could 
have filled to 16 hters vlolamg the 4-liter luna 

The mass limit was exceeded for a storage sheK 3 
parrs were on shelf and only 2 arc allowed. 

213 g Pu was m Box 83 exceeding the 200 g h i t  

Three filters were removed'hm h e  at one tune 
wolatmg the proper proctdure of  removmg only one 
filter at a tune. 

A wntamlnated bag port caused a SAAM alarm to 
sound An operator was contamlnatcd -she had not 
gone through the pre-glove check 

A tank contawg mmc acld ovedowcd The 
operator left the m m  wthout turnrng off the transfer 
valve. Automatlc shutoff valve failed also 

A cntimhty dram overflowed when a valve was 
a~7dently left open. 

A solution was to be rrwierred frurn a pencil tank to 
a Rachig-nng filled tank. The wrong tank was 
d m n d  ausag a violation of the accepted h i t  of 
150 sfliter h 

A FulFlo filter was spa& only 6" from a film 
nnnlste: whch was m use. '3k.s vlolatd the 
spacmg requmments 

Package of mpure Pu02 weighed 3861 g whde h t  
Is 2500 g 

Water m w , o  mto exhaust ful c x ~ ~ c x i  shon m ~ i t  
When attempt was made to mtan h, worker 
m i v e d  shock and Ere staned. 

Contammation re!e& when glove was bemg 
removd born box. 

Tank overflovmg onto floor whde operator was out 
of room. 

Floor sweepmg 111 h e  20 were placed m a piastic 
antamer and taken to the cold stonge - area near Lme 
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911 9/35 

11/1/85 

12/3/85 

149 

12/3/85 164 

I 12/9/85 East h e x  

I 1211 5/85 - 
111 4/86 149 

1/24/56 149 

2‘1 5/56 -- 
I , 3’1 815 6 149 

I 2COI56 114, Line 11 

22 7/8 6 249 

3/17/56 114, Line 3 

27. The wntamer contamg plutomum and 
plutomum compounds presswed and subsequently 
released radioactlve matenal to room. 

Glovebox floor sweepmgs contaung moisture were 
added to sweepmgs of  calcium metaL The 
exotherrmc reactlon caused a pressure build-up 
whxh caused the u n  seal to break releasmg 
xadio1og;lcalwntammatlod 

Lqwd was mnsferred b m  a safe pencil tank to an 
unsafe annular tank 

Employee mxxd bleach, water, and a cI-g agent 
together causmg a gas that made the employee feel 
sick 

Glovebox was undergoing cleanup and exploded 
when acetone i p t e d  b m  an operatmg hot plate. 
T e c h c i a n  mjured by unndow glass. 

Two dnuns exceeded maxmum amount of fissile 
matenal of 500 g per drum. 

Kgh unne sample. Sensitive repon 

Five antamers c o n w g  k a l e  matenai were place 
mto glovebox vloiaung h i t  of four contames. 

Cornoustiblc matma1 of over 1000 g was p l a c d  m a 
glovebox vloiaung the h i t  

Contammated empioyee Scnsiuve r ~ p - ~  

Two antamers Gomomed exceeded h i t  of 2500 g 
Pu- 

A vaaum trap would not dram In an a m p t  to fk 
the problem, a n  operator fclt drops of hqud f a b g  
on hs h d  Hc was bund contammated and taken 
to medical. It was deterrmned ttiat a weld 111 the neck 
flange had hied, allowmg steam and condensate to 
leak out A further m p m o n  bund four vacuum 
traps wth faulty welds. 

Due to a lack of  argon to a weidmg torcb, it sparked 
and fIy ash beean - to smolder on a filter. 

MvfSPI 86-7 Operators m m d u d  two cans of 
matenal mto h e  3, h h g  to observe med feed 
left ~ n .  a batch can on the b a t c h g  table. The 
mmomed weight was 5429 g whch 1s over the h u t  
o f  5OOO g for the area 
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4/24/86 

4/25/86 

5/3/86 

51618 6 

5/16/86 

114, Lines 13/14 

114 

114, Lne  7 

249 

114, Lnes  6/7 

I 
~ 513Zl8 6 180D, Lrne 21C 

6/21/86 148, b e  19 

6127J86 Residue Pr- 

711 1/86 114 

811 1/86 249 

Two chemical operators were found to be highIy 
contaminated after workmg a drybox. 11 gloves 
were found contammated, but no holes in any gloves 
were found The procedure for self-momtomg after 
woriang in gloveboxes was apparently not followed, 
whch caused spreadmg of contammation. 

Two carpenters were assigned to remove a handle on 
a sheld for decontammahon. They left for lunch 
before removmg the handle and upon retummg 
found the handle already removed 

NMSPI 8611. Two contamers were spa& less 
than 12" apart and 2047 g Pu were present ~n an area 
where only 2500 g are allowed. 

Negaave on the manerator plenum axlock was non- 
exsteat dunng undrtssrng of person L I ~  supphed air 
sut causmg person to become contammated ms 
happened because both q u a k e r  valves wen closed 
at the same me. 

Two chermul operators found themsetves 
contammated after usrng new gloves. Upon 
mspecuon it was found that almost 70% of  the new 
gloves had cracks and mmutc tears u1 them Upon 
chanpmg the gloves, contammation was released into 
the room- 

W S P I  8 6 - 1 2  Sludge matenal in a pan was aiy, 
bui not p l a d  IJI an 8801 CUI before bang 
m d u d  mto the operating tux 

W S P I  8614. Two buttons were producd, 
wei-mg 2109 and 2111 g respecuveiy, m vioiatron 
of the 2100 g h i t  

An operator was LIIJWT~ by a p r e s s w e d  minerator 
ked drum when it was opened. Tne drum kd hola- 
down m e c h u m  wds not restmg amp rhe drum lid 
When the dnun nng was removed, pressure form 
mide the dnun pned the unbolted drum ~g oif 
m u g  the hd The operatois hand and hiu were 
struck by the drum rmg when the pressure was 
rel& fkom the drum 

Four used filter mrrndges and one ud filter found 
rn h e  thus e x c d m g  nudear matenals safe7 b i t  of 
four 

Plutoillum matenal was heaped m a 2" pan rn h e  
batchg  sect lo^^ D m g  mume mamtemce of fee3 
auger matenal was spilled on floor, causmg an 
e x e s  build-up o f  matenal on the floor Durmg 
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clean up a 2" pan was heaped causmg wolation. 

149, Line 23 Too many antamers contamng fissile rnatenal were 
found in Lme 23 Batchng area. 

Gnnnel Flre Alarms Cnticahty alarm panel was wthout emergency power when 
electncians stnpped out abandoned wmns 

9/2/86 

9/25/56 

10/12/86 114B, Lne 17 NMSPI 86-22 At shift change, personnel noticed 
the fie-metal a s t e r  m the h e  contamed 628 g of 
frec-metal whch 1s over the h t  of  500 g 

10127186 114, Line 5 NMSPI 86-24. An empty poly plastic bag-out bag 
(18 x 24") was bund open hangmg underneath a 
fissile solution transfer hne. No cnticahty dram slits 
were cut m the bag 

NMSPI 86-23. A duty FulFlo filter cartndgc was 
removed b r n  the FuIFlo filter m Lne 15 The 
m d g e  was then placed on the flange of 516A 
digestor, causrng a wolatlon of tbe spaclng h u t  
between antamers contamng fissile mattnaL 

10 27/86 114, b e  15 

1 OR7/8 6 

11/6/86 

Door 1 

- 
Loclang mechamsm on secured door failed. 

Mamtenane operations were in process of rcmovlng 
items from a glovebox system, as workers were 
removmg a piece, plutonium conraminanon was 
re!eased to the area. 

11/6/86 163, Box 115 Inadequate job review and lack of ammumcation, 
madequate site preparation, and msapphcauon of 
procedures raulted m release of plutonium olade to 
room atmosphere h m  giovebox. Five employees 
muxed body munts 

12/1 OB6 14-9, Lmnes 19, 20 Smoke buld-up, contamg hgh leveb of  axborne 
contammarion, h a  the plasma arc c u u g  system 
m a m d  L I ~  suppLed ~ L T  house for shon tune after 
mmng had ceased Thzc employes becvne 
~ 3 n u m n a t e x i  whle rcnovmg a b r e a h g  ar 
c merit 

1/25/87 

2/5/57 

114, h e  7 

14'7, Cul G u n r e -  

Smoke and fire inside glovebox apparenriy starred by 
a hot plate that was lefi on  and turned uoside down 
near some cambusables 

I'iM.22187-3 NDA operator w o e  159 g mtead of 
259 g when n a n s f e m i  the gram value to' package 
m e a  packa-ge was placed m .%-gallon drum, drum 
c3nm&xi LO30 g whch 1s over h i t  of 1000 g 

3/1/s7 

Append= 1 

lid, Lme 11, 15 .4 glove on Lrne 11 and a glove on hne 15  faled, 
a u m g  contamination of 3 persowel, equipment and 
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3/2/57 

411 0/87 

I 411 3/57 

149, Line 24 

Tanks 362,363 

114, Line 5 

1464 h e  MT-5 

5/5/37 Outsiae 

the backmg of floor area. Entue opcrauon was 
shutdown untll decontammation was complete, 
None o f  the operators received body burdens. 

Operator noticed matemal sparlang and glowng 111 a 
can of  fines transferred to B771 from B707 
Reaction took place m a glovebox. Fines were not 
burned twce as procedure calk for. 

NMSPI 87-8. Dram valve on Tank 362 locked 111 
open position dunng approved transfer of soIution 
hrn tank 363 to B774. Appronmatciy 40 htcrs of  
unsampled solution h m  tank 362 were transferred 
wth solution &om tank 363. 

NMSPI 87-9. Midmght shfi chermcal operator 
chanetd FulFlo filter rn h e  5 and  lad used filter 
on d G g  stand, ap roxlmatciy 6‘ &om another 
filter LMlts spec J: that filters must be spaced 12” 
or more b r n  &ch dthcr. 

A dz pan (9 1/2 x 6 x 2”, 1.6 hter volume) was 
used for biendrng emched m u m  oxrdc batches to 
obtam a comment rmxtuc. The cake pan vlolated 
the voiume h u t  of 1 htcr. 

NMSPI 87-13. S W e s s  steel pump -fer 
antamer o f  approxlmatc dunensions 18 x 18 x 24” 
was bund wth no lib Contamer was placed under 
a b i l e  solution -fer line vlolatmg the bur h e r  
volume rule, 

A lignt dnvcr was mnspomng HF cyhdcrs h m  
B130 to B77l HF storage area- As &was 
m g  corner and movmg over rough mad, one 
snap looscned allowmg cyhdcxs to roll mward back 
of  mck Forklrh operator stopped cylinders from 
r o h g  off. One operator n r ; i v d  skvcn 111 arm. 

Two employes entered supphed ar  and rcnovd a 
blank on manerator. Ax mover was takcn out of 
servlce to supply negauve pressure. Negaave 
press= was bcmg lost so ~ L T  mover wen turned 
back on to mlnrm!7rrl mnrrrmrnation releze 

lvimc Acid Dumusrer ODerator n o a d  a l e g  hose on ponable dumpster 
wmch supphes mtnc acid to chemical &up area 
Aqrrxunateiy 35 gallons o f  mmc a a d  la h m  
hose to soil h d  was neuualrzed wth porass~um 
hydmmte flakes and scxhum bicaroonate. 

Eeavy dnver was transpomg a 10 cu yd capacity 
ampactor  box wth the compactor trash nuck He 
Pkd the box up to see pedestrians and ruckd 
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shghtly saggmg telecommuIllcation WKCS. 

NMSPI 87-18. Cover of sump pump pit enclosure 
was left open dunng the replacement of the sump 
pump The pit has unsafe dunensions and there arc 
bile solutions UI pipes located near the pit 

NMSPI 87-20. Two 4-hter contamers of laboratory 
waste were placed L I ~  the ion exchangc ma, 
approximately 8" h m  the tern* column. "hs 
vlolated the estabhshed nuclear sakty h u t  allowmg 
a smgle 1 -liter contamer and 12" spacmg. 

7r,9/97 

S/ 13/97 

8f 1 9/87 

146B 

149, Line 29 

114, Line 3 

I SCS/Si 249 

1% 

An operator moved a duty FulFlo filter to the north 
end o f  Lme 3 to be bagged out Duty FulFlo filters 
are not allowed m the north batctung arta of h e  3 
vlolatmg a nuclear matenals saftty h u t  

A sheet metal worker was gnndmg a weld on the 
penrhouse wide FU-1 film plenum when ~ J S  ladder 
s h p p d  The workman rclcascd the gnncier to catch 
 IS balancc and it smck hs left w-nst Five sutures 
were ' t q d  to close the wound. 

A mlx of water and hydrofluoric acid was mtrodud 
mto hydrofluomator resulting 11z most p~utomum 
m-afluonde The mcaon bcnven t h ~ , ~  mow 
matend and calclum meal pcllcts produd sufficient 
heat IO i-mte and cause open hearth ruiucaon. 

b k e a  opemg the stcondary conmment on a 
shumeat oimetallographc sampls, the operators 
realrzd the h r d  m e r  bag was not sealcd 1400 sq 
fr or' mom was conmred,  Operators were 
anramlnzted on theu hanos and arms. 

W m g  on a hot plate m use m a glovebox began to 
bura. A Lygon hose lymg on the floor ncxt to the hot 
plate had a hole mei td  L I ~  it  and water I d a d  onm the 
c dovebox floor. 

Asbestos wnumlnated dus4 whch had colleckd on 
top of C e h g  t11es became a h m e  when thc c e i h g  
ules were removd and canrammated two 
individuals 

hMSPI 57-26 N i p  sh.1~3 found two mnmers 
antarnmg bunons srttrng next to each other m a 10 T 
72" 0-mg b a g  Ths was 111 violation o f  the 12" 
suacmg reqwement br Iine 30 

NMSPI 87-28 Res111 was cleaned from the 
giovewx floor, placed L I ~  Kraft tube, eluted, 
reizoved from Llne 42, and placed m drum Results 



1 111 6/57 

1/1uss 

1/13/88 

114 

149, Line 38 

from drum counter showed 823 g p4 exceedlng the 
allowed Imit of 500 g 

NMSPI 87-29 55-gallon drum was taken to drum 
counter and found to contain 608 g of Pu which 
exceeded the allowed Pu b i t  of 500 g. 

Opexatmg personnel wen mnducbng routme 
monthiy glove changes. Operator was unabIe to 
maLntaLn seal between the glove and glovebox and a 
small amount of mcmerator ash was released mto 
mom contaminating operator, radiation momtor, and 
area. 

114, Line 16 D u g  re-assembly of calclner afkr lnventory 
teardown, ~CSOMCI dlscovercd a contammated 
govebox glove. ContamrnatIon was released whde 
maLnrenance personnel were malang a glove change 
to replace the contarmnattd glove. 
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jbvendix 2 
List of Major Chermdls Used In Building 771 

(Primary Reagents m Bold T4vpe) 

I Process Reagents 
Alunirn~m Nitrate [13473-90-0] 3,730 kg 
Anhydrous Hydrogen Fluoride [7664-39-31 Not Avadable 
Calcium Fluoride[7789-75-5] Not Avaiable 
Calcium Metal 117440-70-21 Not Avalable 
Dlhexyl Drethylcarbonyl Methylene Phosphonate Not Awlable 
Dodecane [112-40-31 Not Available 
Ferrous S u W a t e  1400 I 
Hydrochlonc And 37% [7647-01-0] 45 kg 
Hydrofluonc Acid 47-70% [7664-39-31 120 kg 
Hydrogen Peroxide 35 % [7722-84-11 210 kg 
Ion Exchange Resins 

Ambcrhtc XAD4 catlon 350 kg 
b a h t  MP500 550 kg 
b a h t  uMp950 1100 kg 
DOWEX lX4 amon 90 kg 
DOWEX MSC-1 canon 570 1 

I 

Not A m  lab le 
Not Avalabie 

DOW 1-XS Not AvaIab le 
5OW-Xl2 Not Available 
ION-X Bot Avalable 

AGI-X2 
DOW 1-X2 

Nitric acid [7697-37-21 
0 35” (underground tankage) 
7N (underground tankagt) so0 1 
12N (underground tankage) 2300 1 

1120 1 

Nitrous oxlde 17-0 ks 

1 
Potassium Hydroxlde 45 5% (above ground tankage) [1310-55-3] 2 1,000 

Pymtechulc hmmrs 

Potassrum Iodatt (7681-114J I kg 
Magnesrum metal powder [7439-95&] 

Soaium Pcroxlde [1313-60-6] 

1 kg 

0 5 kg 
Sodium Hydroxlde (Buldmg 774) [1310-73-2] hot Avalable 
S~lfarmc A c ~ d  [5329-14-6] 10 kg 
SU~~UIC And [7664-93-91 300 kg 
Tnbutyl P h a p h a  [102-85-2] 5 kg 

Process Feed Matenals 
Berylhum [744041-7] 
Crucibles 
Gloves and Curnbuslsubles 
Graphre 
HEPA FiItes 

Productron Matenals 
Amencum olnae 
Amenmum mtrate 
Ammomum diurvlate 
Neptunium 
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Plutomum fluonde 
Plutomum hydnde [ 15457-77-91 
Plutomum metal 
Plutomum oxlde 
Plutonium mtrate (‘14913-29-21 
Uraxllum metal 17440-61-1 J 
U m u m  oxlde [1344-57-61 
Uranyl mtrate [10102-064] 
Uranyl s u b t t  

Other Facilie Owratinp Materials 
Diesel Fuel 011 #2 (underground tankage) 
Propane (above ground tankage) 
Pam, V m h ,  Adhesive, Epoxy 
Lead-Tm Solder 
Led-Plate No. 250 
Photographc Chemcals 
Rehgcrant 
Vacuum Pump Oil 
Floor Dry 
Lead-loaded Safety Glass 
Lead Onde m Gloves 
LsadStueIdmg i 

Polycarbonate Wmdows 

AG-471 
Alcohol 
Acctylse 
Ammomum Hydroxide [135-21-q 

Ascorbic Acld [SO431 -7) 
Cadmium [7W33-9]  
Calaum Nitrate [ 10124-57-5] 
Caustic Potash 
Citnc An& Monohyd-ate [’77-92-9] 
C061 Medra 
Fluorspar 
Hydroxylamme Hydrocfilonde [53’70-11-1] 
Magnesium Oxlde (fire SuuureSSion sand) [ 1309-s-q 
Nitrated R e m  

Phosphonc Acid [7664-28-21 
Potassium FIuonde [7789-23-;] 
Reillex HPQ 
Silver Nimte [7761-885] 
Silver Oxlde [20667012-31 
Silver Sulfare 

Sodium Bicarbonate 
Sodium Carbonate [497-1941 
Sodium Chromate [13517-17-1] 
SudIum Hydroxlae (1310-73-2] 
Sodium H,vpochlonte 
Sodium Nitnde [12136-53-3] 

Amm01ll~m Sulfate [7783-20-3] 

Oxahc A c ~ d  C14462-71 

Sodium Acetate [127-09-3] 

21,200 1 
7600 1 
2600 1 
14 kg 
10 kg 
150 1 
30 1 
420 1 
510 kg 

401 
50 I 
114ocuft 
36 kg 
12 kg 
1900 I 
10 1 
150 kg 
210 1 
1900 1 
1900 I 
90 kg 
16 kg 
525 kg 
210 1 
50 kg 
10 I 
65 kg 
330 kg 
90 kg 
100 g 
120 g 
5 5 kg 
10 kg 
55 kg 
35 kg 

61 
45 kg 

5 kg 
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